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GLOBE AND FROM THE LIDS. 


By HENRY D. NOYES, M.D., or New York. 


R. W. L. O., aged 48, merchant, came to me with a tumor 

growing upon the anterior surface of the left eye, on 
October 4, 1878. He was in good health, had never had any 
serious sickness, and was of dark complexion. He noticed a black 
spot on the outer side of the left eye seventeen years ago. It was 
situated upon the white, and separated by an interval from the 
edge of the cornea. For twelve years its growth was very slow. 
About four years ago he applied to an oculist and was advised to 
let it alone. A more rapid increase took place within a year, and 
within two months it grew so much faster than ever, that he be- 
came anxious as to what should be done for his relief. The eye- 
lid had become inflamed, and there was a copious secretion from 
the lids and from the tumor, and its bulk was annoying. The 
tumor overlapped the lower and outer side of the cornea so as to 
extend beyond the outer edge of the pupil—and it spread upon the 
sclera for about an equal distance. It was oblong, with its greater 
diameter running from above and outward downwards and in- 
wards. It measured in the largest direction 10 mm., and in the 
shortest, 534 mm.; it may have been about 4 mm. in height. 
The part which lay upon the sclera and limbus was intensely 
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black, that which covered the cornea was a dark brown. The 
surface is lobulated and moist, and the mass feels pulpy. It lies 
so close upon the cornea that it is impossible to say that it does 
not adhere to it. Upon the sclera it seems to be overlaid by the 
conjunctiva, and at its outer edge it terminates by a rather abrupt 
border. A number of large vessels run from the outer angle up 
to its base. The border of the whole of the cornea is marked with 
a wide rim of black pigment, making a band varying from 2 to 
1 mm. in breadth. Just below the cornea are brown pigment patches 
on the ocular conjunctiva, which extend to the inferior fornix, 
and a little way upon the lower lid. Vision is normal, except as 
troubled by the rather profuse secretions from the eye. By the 
ophthalmoscope the interior of the globe is healthy in all parts. 
The most careful scrutiny of the outer periphery of the iris fails 
to discover any sign that the tumor has penetrated into this struc- 
ture. On the contrary, the iris, which is hazel, looks normal, the 
pupil is active, and by looking very obliquely from the nasal side 
most of the outer part of the iris can be seen. 

The diagnosis was melanotic cancer, confined to the exterior of 
the eye. The patient had by two ophthalmic surgeons been ad- 
vised to submit to enucleation of the globe. I proposed to at- 
tempt the removal of the tumor without sacrificing the eye. Two 
hours before the operation the patient took forty grains of bromide 
of potassium, with a view of abating the tendency of ether to 
cause vomiting. He was brought fully under the effects of 
ether, and the dissection of the tumor was begun from the outer 
side, by cutting into the conjunctiva with scissors. As the con- 
junctiva was lifted, the tumor came up easily, leaving a clean 
sclerotic surface, and no adhesions were found until reaching the 
limbus. Neither was there any growth between the tumor and 
the cornea. The place of attachment was the limbus, and 
the mass was imbedded beneath and in the conjunctiva. 
There was copious bleeding, and some trouble was thus occa- 
sioned. To fill up the vacancy left by the dissection, the con- 
junctiva was incised around the edge of the cornea, above and 
below the wound, and the edges brought together so as to 
give a horizontal line of suture. Three stitches were employed. 
No vomiting followed recovery from ether. The dissection was 
done entirely by scissors and forceps. A bandage was applied, 
and cold water dressings afterwards used. On the fifth day the 
stitches were removed. On the seventh day the patient went to 
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his home in the country. On the twelfth day an examination 
showed that with — 48s, his vision in this eye was $$. The irrita- 
tion and swelling of the palpebral conjunctiva almost disappeared. 
Six weeks after the operation a little black pigment spot is seen 
at the corneal end of the conjunctival wound. The two brown 
patches in the conjunctiva below the cornea were left intact, and 
they appear to be inactive. The whole conjunctival membrane of 
the left eye is of a darker hue than is that of the right eye. 


Microscopic Examination of the tumor was made by Dr. 
Satterthwaite and by Dr. C. S. Bull. Dr. S. writes: “that 
the tumor was made up of epithelial corpuscles, and could 
not therefore have been asarcoma. The concentric arrange- 
ment of the epithelia belongs only to epithelioma, and this 
was noticed.” Dr. Bull says: “I found it impossible to 
make sections of the small bit of melanotic growth as it 
was so tough, and had to content myself with teasing it 
out with needles. I think it a melanotic epithelioma. Most 
of the cells which I could make out looked like epithelial 
cells or modifications of them filled with pigment. In 
some, an indistinct pigmented nucleus could be made out, 
but I cannot positively state that there is no sarcomatous 
element in the specimen.” 

The complete removal of the growth, the good vision 
afterwards obtained, the comfort which was restored to the 
eye, and the relatively favorable results of the microscopic 
examination, rendered the experience of this case thus far 
very satisfactory. Up to April, 1879, there had been no re- 
turn of the disease, viz., more than seven months.* I was 
not certain that I should succeed in cleanly removing the 
tumor and if this had been found at the operation to be the 
fact, the patient was prepared to submit to the loss of his 
eye. I have never had any experience to guide me in a case 
like the present. The only other instance which I have 
seen which in any manner resembled this, is related on page 
160, and a case was reported in the “ Transactions of the 
American Ophth. Society,” p. 18, of cancerous ulceration 
of the surface of the sclera, but there was no tumor at 
the time when I saw it. That such cases are rare will 


* The last report of the eye on May 29, 1878, is that it is perfectly well. 
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be admitted. I have examined the reports of the New 
York Eye and Ear Infirmary for ten years past, and find 
that out of an aggregate of 70,809 patients, tumors of the 
conjunctiva amount to 25, and tumors of the cornea to 3. 
Of these tumors the great majority were undoubtedly 
dermoid.and benignant. 

Being impressed with the importance of understanding 
the nature and tendencies of these extraocular growths, and 
being surprised to find that a melanotic tumor should prove 
to be epithelial and not a sarcoma, and realizing how neces- 
sary it is to discriminate between tumors which tend to in- 
vade the interior of the eye, and those which are confined 
exclusively to its outer part, I have been led to investigate 
all the cases of this kind which are to be found in the litera- 
ture within my reach. In the beginning of my search I was 
of the opinion that the pigmented tumors would be found 
to be uncommon, and that their color would be an impor- 
tant feature in their character. This view I am obliged to 
modify and to regard the color as accidental, and to the true 
nature of the tumor, unessential. 

My investigation has brought to light records of 146 
tumors; some are very imperfectly reported, in many the 
clinical history is incomplete, in many others no microscopic 
examination is given. But the cases have yielded certain 
conclusions which I proceed to relate. 

I beg to premise before analyzing the recorded cases, that 
the chief object of the search has been to elicit the facts 
which may bear upon clinical practice. A correct under- 
standing of the progress and prognosis and relations of these 
new growths must depend upon their pathological character ; 
but while this is often imperfectly stated, and perhaps we 
are not always justified in deducing absolute conclusions 
from microscopic examination, the actual history of the dis- 
ease will give us valuable data for future use, and the more 
complete our knowledge both of structure and history in each 
case, the more confidence can be placed in our premises. 

The first fact which I have studied is as to the structural 
character of the tumors. The statements on this head are 
sometimes vaguely made, as will at once be recognized. 
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The following is the classification which I have been able 
to make: 


Carcinoma 16 

Glandular carcinoma I 

Pigmented carcinoma ; 8 
_-with sarcoma . 1 26 

Pigmented sarcoma and epithelioma 2 

“with large round cells . I 

“ “ “ small “ 2 

“ 9 

Fibro plastic with pigment I 

Sarcoma, with small cells. 4 
 non-pigmented 5 24 


Pigmented epithelioma 
Epithelioma, non-pigmented 


3° 


Melanoma 

Myxoma . 

Granuloma 

Fibroid ‘ : 
Cyst, with black contents 
Vascular erectile 


Cancer or melanosis, but no microscopic examination 


Character not stated 14 127 


| | Ld 
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It appears that the most frequent form of tumor is the 
epithelial, next to which comes the carcinomatous, and next 
the sarcomatous. All these, however, appear to be in nearly 
equal proportions. It also appears that sarcoma may mix 
both with carcinoma and with epithelioma. It also appears 
that all these varieties may or may not have pigment. This 
fact puts an end to the use of the term melanotic tumor as 
being in any proper sense descriptive. There is indeed one 
tumor called melanoma which was studied with much care 
by Langhans, and which he abstains from calling cancerous 
(See Virchow’s Archives, XLIX., p. 117.) Also Virchow, in 
die Krankhaften Geschwiilste, Bd. 11, Hft. 1, p. 122, describes 
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tumors which were merely composed of connective tissue, 
whose cells were filled with pigment, and which grew as 
well upon the exterior as upon the interior of the eye. 
They were not malignant, and he cites the authorities which 
I have reproduced. These tumors deserve to be called only 
melanomata; in all other cases the word melanotic can only 
be used as synonymous with pigmentary, but not as desig- 
nating malignant qualities. We may have melanotic carci- 
noma, melanotic sarcoma and melanotic epithelioma. As 
to the proportion of tumors which may or may not contain 
pigment, I find the following : 


Non-pigmented tumors 74 
Color not stated . ‘ i " a 
a 127 
a The occurrence of pigment takes place in about one-third 
. of the cases. The pigmentary granules are found both in 


the cells, in the nuclei and external to them. As to the 
origin of the pigment, the papers of Langhans and of Manz 
may be consulted. 

That the occurrence of pigmentation is a feature entirely 
incidental, and not essential in the growth of the tumor, 
will appear from the facts discovered by a farther scrutiny 
of the pigmentary tumors. I find that in thirty-four out of 
the thirty-nine pigmentary growths, the following statements 


are made as totheir character. That of these there were— 
Cases of carcinoma ‘ 
carcinoma and sarcoma . I 
sarcoma and epithelioma . 2 
“ epithelioma . 
34 
I think that the fact will be surprising to many that so 


large a number of the pigmented tumors should prove to 
be epithelial. This must greatly modify the opinion usually 
entertained as to the danger to be apprehended in the 
future history of these growths. It certainly renders the 
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summary condemnation of an eye upon which a black mass 
is growing totally unjustifiable. -It at least obliges us to 
consider whether the tumor may be entirely separable from 
the globe, and defer a decision about enucleation until the 
true and intimate character of the new growth shall be fully 
ascertained. In fact this single point is one of the chief 
counts in the plea which it is intended to present, whether 
in a case of extra-ocular tumor we ought not to attempt to 
save the eye, by merely extirpating the growth, and per- 
mitting the globe to remain and that we may do this 
without any risk to the patient of cancerous infection of 
the constitution. 

The above catalogue shows that about two-thirds of the 
pigmentary growths are of a character known as malignant ; 
and that one-third should be of a less dangerous type, is a 
fact which I desire to have receive its full degree of con- 
sideration. It has apparently not been regarded heretofore 
at its true value. 

Let us next study the place of origin of these growths. 
The information is often imperfect, and many times the 
tumor had overspread the eye so extensively as to make it 
impossible to discover its place of origin. In some instances 
there were several tumors growing at the same time. 

I find tumors originating from the 


Cornea . . 26 
Conjunctiva bulbi_ . : 17 
Sclera . . 20 
Lower lid 9 
Upper lid 8 
Inner angle . 3 
Caruncle and upper lid . I 
Plica semi lunaris I 
Caruncle 
Attached to both cornea and sclera II 


Not stated 
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It will be seen that half the tumors, viz., 68, spring from 
the cornea and limbus. While from the conjunctiva bulbi 
and sclera 44 arise. It is not possible to make a close dis- 
tinction between the conjunctiva and sclera in this respect. 
Most often the episcleral tissue is the probable place of be- 
ginning. From the eye-lids we have 18 growing. 

There were 12 eyes upon which more than one tumor 
grew, and this fact swells the list of tumors beyond the 
number of cases enumerated. Chelius reports a case in 
which each eye was the site of a tumor, and in this patient 
the disease attacked the nasal cavity, and finally caused 
death. 

The facility and thoroughness with which a tumor can be 
removed depends very much, of course, upon its seat and 
extent. Naturally the cornea and the outer and inner angles 
are the localities least favorable to a satisfactory removal 
which shall be consistent with preservation of a useful eye. 
Moreover, intimate adhesions to the sclera or penetration 
into its tissue may necessitate extirpation of the eye. 
But the table indicates that a considerable proportion of 
tumors originate in the conjunctiva or subconjunctival 
tissue or at the limbus, and are so loosely adherent that 
they may be removed with the utmost completeness. 

The greater number of patients were males, the figures 
being that there were males, 64; females, 35; and in 34 
cases sex is not recorded. These figures make a total of 133 
cases 9f tumor, which is a larger number than I have 
made use of in my analysis of other points. I have included 
in this count a number of cases about which so little is re- 
lated, that I exclude them from the general list. 

The average age of 79, in whose case this item is given, 
was 46.5 years. In 54 the age is not related. But the dis- 
ease affects the more advanced period of life in a higher 
ratio than would be imagined from the above statement. 
Upon classifying the patients into decades of age, we have: 

From 1to1o years, . ‘ P I case. 
“sen * 8 cases. 


31 to 40 II 


“ 
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41 to 50 years, . 22 Cases. 


71to80 “ ‘ 2 


When the very small number of persons who live to old 
age is considered and the relative ratio of the several de- 
cades to the entire population is kept in mind it becomes 
apparent with what frequency this disease finds its victims 
among comparatively old people. 

I come now to the examination of the facts respecting the 
ultimate issue of the cases. Recognizing how dark is the 
prognosis in the large majority, my search has been stimu- 
lated to learn whether we may not find some degree of miti- 
gation in the more favorable history of at least a few cases. 
Such facts as I have been able to discover are presented in 
the subjoined table. Out of the better described cases I 
make the following divisions: 


Tumor removed, no relapse, . ‘ ‘ ‘ ; 24 
Tumor removed, relapses, but eye saved, 4 
Tumor removed, relapse, and enucleation of eye, ” ’ 25 
Tumor removed, relapse, penetration into orbit and enucle- 
ation of eyeball, etc., ‘ 
Tumor removed, relapse, death, 
Tumor removed, relapse and no after history, 
Tumor removed and no after history, 
Eye partially excised, no relapse, 
Eye partially excised, no after history, 
Eyeball enucleated, 
No operation, 
No operation, death, 
Facts unknown, 


Total, 


A summary may be made of the above as follows: 
Cases in which the eye was saved, 
Eye lost after removal of tumor, 


Eye partly or wholly removed without 
on tumor, . 


“ 
“ 
28 . 
25 
25 
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Death, 
No operation, ‘ ‘ 
Facts unknown or : 36 


127 


The proportion of cases in which the eye was preserved 
was 22 percent. This number is large enough to be impor- 
tant, and the cases may perhaps be studied with profit. 

In structure the tumors are found to be as follows: 
Epithelial, 

Pigmented epithelial, 
Melano-sarcoma, 

Melanotic cancer, 
Primary medullary carcinoma, 
Myxoma, 

Cancerous, 

Vascular erectile, 

Fibrous, 

Sarcoma of lid, 

Encephaloid, 

Not stated, 


Total, . 


In all but two cases the ow were upon the steli In 
one, the growth (epithelial), had passed from the lid to the 
bulb. It is not surprising that 40 per cent. of the favor- 
able cases should be epithelial. 

Let us scrutinize the cases which would be regarded 
as more or less malignant. We have three of melano- 
sarcoma. Of these two are described by Van Miinster 
in an inaugural dissertation quoted in Nagel’s Fahres- 
bericht, Vol. IIl., p. 280, 1872; another is reported by 
Lawson, London Med. Times and Gazette, Vol. 50, p. 
215, 1875; also in Nagel’s Fahresb., VI., p. 243, 1877. Van 
Miinster’s cases were taken from Prof. Alfred Graefe’s 
clinique, and all these tumors were microscopically exam- 
ined. We have four cases of “ melanotic cancer.” One is 
furnished by Sichel in /conographie Ophthal. p. 549. The 
tumor grew upon a corneal staphyloma. Being removed, 
after a year it recurred; after three years more it recurred 
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again and was again removed, and with it an orbital growth. 
After eight years more a tumor came on upper lid, which 
was excised by Nelaton. In 1854, a year after the last 
operation, there had been no more relapse. Two other 
cases are among those related by Van Miinster, vide supra 
Z.c. Another is by Rossini, quoted in Nagel, Vol. IV., 
1875, p. 252. Tumor grew from inferior fornix, to which 
it adhered by a pedicle; no relapse in three years. 

A case of primary medullary carcinoma is so designated 
by Steffan, Klin. Monatsblatter, 1864, p. 81. It occurred in 
a man aged 52, in the lower and outer quadrant of the 
cornea. Was removed, and did not return for two years. 
After that time history not known, One case, which is 
styled cancerous, and another called encephaloid, are both 
obtained from Sichel, /cono. Ophth., p. 613 and p. 599. They 
are but briefly narrated, and no particulars are given about 
the examination of the tumors. These cases must be taken 
for what they may be thought to be worth. They were 
observed about the year 1837. Two cases of sarcoma of 
the lid appear. One is by Horner, Klin. Monatsblatter, 
IX., 4, 1871. The growth was big as a walnut, and at- 
tached by a pedicle to the upper edge of the tarsus of 
the upper lid. Being excised, no return took place within 
eight months, and after that there is no history. The 
second case of sarcoma is reported by Talko, Klin. Monats- 
blatter, August, 1873, p. 327, and closely resembles the 
preceding. It grew from the tarsus of the upper lid of a 
boy 12 years old. It had been several times removed by 
the mother, and when Dr. Talko took it off it was as large 
as a hazel nut. It did not return for seven weeks; after- 
wards no history. This wasa sarcoma of small spindle cells. 

The remaining tumors need not be detailed. Whatever 
may be thought of the accuracy of the diagnosis of the 
intimate structure of the above growths, this does not in 
the least affect the validity of the statement as to the 
exemption from relapse, and fhe value of the argument as 
to the proper clinical practice, which may be based upon 
this fact. 


The length of time during which the patients were known 
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to enjoy exemption from recurrence of the disease was 
follows: 
Epithelial, 7 years; 1t months; 1 year; 1 year; 1 year; 4 
years; 134 years; 2 years; time not stated 
Pigmented epithelial, 2 years; 1 year . 
Melano sarcoma, relapse after six months, renewal ond ex- 
emption for 5 or 6 years; 6 months when patient died ; 
relapse in 4 years, removal, exemption tor 2 years ° 
Melanotic cancer, 3 years; 6 months, relapse after 1 year, 
removal, exemption, 2 years; removal by ligature in one 
year, returned, then excised, and no return in 2 years 
Myxoma. Further history not stated, but this 
Vascular Erectile. structure would indicate probable ex- 
Fibrous. J emptions from relapse. 
Sarcoma of lid, 7 weeks; 8 months. 


The period of time during which the patients were known 
to enjoy exemption from their malady does not in all cases 
reach a sufficient length to authorise the assumption that a 
recurrence would not take place. But when such terms as 
7 years, 4 years, 2 years, 5 years are related to us, we have 
a right to hold fast to the gleam of hope which such cases 
afford. Another fact which comes out in some narratives, 
that a tumor may be removed a succession of times within 
a comparatively short period, and finally cease to reappear, 
is something surprising and most encouraging. It will be 
better, however, to defer any remarks until after we have 
passed in review another group of cases, viz., those in which 
a tumor was removed, it recurred, and therefore the eye 
itself was extirpated. Let us study what period of exemp- 
tion from relapse may have been enjoyed by these patients 
before they were finally subjected to the sacrifice of their eyes. 

The subjoined table gives the time which elapsed after 
removal of the growth before enucleation was necessary. 
When the removal was practiced more than once, the in- 
terval of security is reckoned from the time of the last 
operation. 

For 11 years, : I case. 
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For 6 years, 


“ 
2 


“ I 
I “ 
For less than 1 year, 


Unknown, 


The following table gives the frequency with which the 
tumor was removed before enucleation of the eye was done: 
Removed 9 times, ‘ I case. 


Several, 
Unknown, 


The period of time during which the tumor had been 
growing before it was removed, the first time is herewith 
given: 


7 
6 


2 
1% 
I 


Less than 1 year, 
Several years, 
Unknown, 


N 
Sloe 


The facts presented respecting these 22 cases, taken in 
connection with the history of the 28 cases, in which so far 
as known the eye was permanently saved, constitute an 
argument of great force in favor of the attempt in these 
cases to preserve the eye. Indeed, the facts fully justify 
the assertion that in every case where a growth can be suc- 
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cessfully excised without important damage to the globe, 
and the function of the organ is good, the surgeon is bound 
to practice the removal of the growth and not resort to 
enucleation until a more serious implication of the eye 
renders its sacrifice unavoidable. 

In other words, the facts indicate that in some cases the 
disease is purely and exclusively local; that the neighboring 
parts are not contaminated and the general system is not 
infected. This conclusion has been held by Dr. Knapp 
and others, with reference to intraocular growths, as valid 
within certain limits, and I think it holds good for a longer 
period of time for extraocular growths. 

The object of this research has been to present this con- 
clusion. 

I may, perhaps, still further enforce this deduction by re- 
lating a case of melano-sarcoma of the orbit which has been 
kindly placed at my disposal by Dr. Mathewson of Brooklyn. 
It shows that such a tumor may not only be arrested in its 
growth, but even recede, while in other parts of the body 
similar productions are steadily advancing. Dr. M. writes 
to me a letter as follows: “ A shrunken eye removed on ac- 
count of threatened sympathetic irritation of its fellow, was 
found to contain a small melano-sarcoma which at one point 
thinned the sclera over it, but to the naked eye at least did 
not appear to penetrate through it. Within a few months © 
after enucleation, a distinct melanotic mass appeared in the 
tissues of the orbit, but after some months disappeared again, 
never having gained much size. Two or three years after, 
the man died of melano-sarcoma of the liver. The most 
careful microscopic examination of the tissues of the orbit © 
revealed no scarcomatous degeneration there.” 

This case, so well observed, sheds some light upon the fa- 
vorable history of the above three cases of melano-sarcoma 
which did not recur, and gives ground for some encourage- 
ment in prognosis—when diseases of a type so generally 
recognized as “malignant” are to be dealt with. Upon 
this aspect of the discussion it is proper to refer again to 
the remarks of Virchow on pure melanoma of the eye, as 
distinguished from cancerous disease. He speaks of it on 
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page 121 of Die krankhaften Geschwiilste, and again on page 
279 he gives a figure of a purely external melano-sarcoma. 
He also shows that melanotic sarcoma may form in the 
orbit and make its way secondarily into the globe. Besides 
the cases he quotes I have found others of similar kind. 
(See pages 160 and 161). 

My research has shown that extra-ocular cancerous growths 
were known to the older writers. They seldom quote cases, 
but discuss the subject and give a general description of the 
disease. For example, Beck Augenheilkunde, Wien., 1832, 
p- 664, gives a good description of the disease and quotes. 
many authors. He describes a considerable variety of such 
affections. Von Walther in an extended article, Graefe and 
Walther’s Yournal, V., pag. 281, speaks of having seen a 
tumor which covered the whole globe and projected between 
the lids, was ulcerated and bled, but did not penetrate the 
interior of the eye. He also speaks of another case where 
a tumor grew from the upper lid and afterward attacked the 
exterior of the eye. Alexander Watson, Compendium of 
diseases of the Eye, 3d edition, 1830, London, page 228, 
says: “A chronic fungous state of the conjunctiva, having 
somewhat the character of a cancerous affection is occasion- 
ally met with in the eyes of elderly persons. There are at 
present before me three cases of this affection in which it was 
thought proper to remove the whole of the eyeball along 
with the diseased conjunctiva. Upon dissection, the coats 
and other parts of the eye seemed to be quite unaffected 
and in their natural state.” A most uncomfortable discovery! 

Later writers have given little attention to this subject 
in treatises until we come to Saemisch, in Graefe and 
Saemisch Handbuch der gesammten Augenheilkunde, in 
which a critical survey of the matter is set forth. 

A valuable paper by Dr, Aldolph Alt appears in the Trans- 
actions of the Canada Medical Association, Montreal, 1877, 
upon epithelial tumors of the anterior third of the eyeball. 
The cases were such as had been examined by himself. 

The sources from which the cases I have collated have 
been obtained, are related in the subjoined bibliography. — 

I may here introduce notes of two cases which have been — 
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kindly presented to me by Dr. Prout and Dr. Mathewson 
of Brooklyn. The first has never been published and is not 
utilized in my tables. It is as follows: 


Benj. Searle, aged 52, came to the Brooklyn Eye and Ear Hos- 
pital with an epithelial tumor of the conjunctiva on the outer side 
of the cornea, It had first been noticed as a small red spot on 
the sclera close to the cornea; for how long time it had existed is 
not stated. It gradually enlarged, and when first seen it involved 
one-third of the circumference of the cornea, was 4% inch wide, 
and seemed to rise rather less than one line from the surface of 
sclera. 

On Sept. 6th, the tumor had grown larger and was pronounced by 
Dr. Agnew to be epithelial. In April, 1870, patient seen by Dr. 
Noyes, and specimen of the tumor examined by Dr. Eno with the 
microscope, and its nature called epithelial. Dr. N. advised re- 
moval but thought that the disease would probably return. April 
13th, the tumor was easily removed ; it peeled readily from the 
cornea which was left clear. Dr. Delafield examined it and pro- 
nounced it a distinct epithelioma. In Dec. 1870, the growth 
recurred, and for some weeks there has been constant pain in the 
eye. Globe enucleated. Some time after the man died of what 
is vaguely recollected to have been disease in the rectum. There 
was no recurrence in the orbit. 


A case published by Dr. Mathewson in the Transactions 
of the American Ophthalmological Society in 1874, can be 
completed by aid of letters from Dr. Mathewson and from 
Dr. Bulkley. The tumor in the eye was never operated on, 
because it did not interfere much with the function of the 
eye or cause irritation, and was not progressing in size. 
Because it protuded through the sclera it was thought that 
nothing short of enucleation of the eye would serve any 
good purpose, and as the sight was unaffected, and as the 
melanotic disease had already extended to other parts, enu- 
cleation would not have been justifiable. From the his- 
‘tory of the case the eye seems to have been the starting 
point of the disease, which afterwards involved other parts 
very extensively, while at its original site it came to a stand 
still. About his after history, Dr. Bulkley writes that the 
man entered Roosevelt Hospital where he died; that melan- 
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otic tumors appeared over the entire surface of his body, 
increasing until the time of death when there were hundreds 


of them. All of the internal organs were infiltrated with 
masses of the same character. Microscopically the growths 
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1852. 


were sarcomatous, small celled, with much pigment. 
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THE PRESENT ASPECT OF THE COLOR 
QUESTION. 


By Dr. J. STILLING, or CasseEL. 
Translated by Dr. T. J. DiLts, of Fort Wayne, Indiana. 
(SKE III.) 


OR the purpose of determinining the fundamental sen- 
sations which are wanting in the case of color-blind 
persons, it is best to make use of simultaneous contrast, the 
method by successive contrast formerly applied being, for 
evident reasons, too uncertain. 

In all other methods objective colors are brought into 
requisition, but the color-blind may have practised their judg- 
ment upon them in many respects as well and, in a certain 
sense, even better than persons of normal color perception. 
It is immaterial whether a color-blind individual is asked to 
name over or to assort a number of colored objects laid 
before him. For whether he declares his opinion as to a 
color or considers two colors identical, amounts to the same 
thing, though the color-blind may err more readily in assort- 
ing colored objects. The full extent of a defective color- 
sense cannot, however, in this manner be accurately deter- 
mined. It will be impossible to distinguish whether of two 
confounded colors a and 4, the first appears like the second 
or the second like the first, or whether one or both appear 
like entirely different colors,c ord. If we take away the 
perception of one of the four principal colors, the color-blind 
individual learns to use four expressions for ¢hree principal 
colors. 

On account of this incapacity to distinguish between the 
various mixed colors in which the lacking principal color 
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appears, the number of expressions will increase very con- 
siderably, and be in excess of the corresponding sensations. 
From this it follows that the color-blind have a very uncertain 
nomenclature, a large number of names being used for a 
single sensation. When called upon to decide as to the 
likeness or unlikeness of two colors, they apply indifferently 
one or another of several names. The distinguishable tints 
and different degrees of illumination give rise to very essen- 
tial extrinsic characteristics, by which the operations of the. 
mind are assisted. It is evident that mental operations 
may, in the same instances, produce different results. Colors, 

which to the color-blind person appear different as regards 

the degree of illumination, but like as to tint or hue, may 

by him be declared unlike or like according as his mind does 

or does not take into consideration the fact, that different 

degrees of illumination of a color, which always appears the 

same to him, represent differences of tints to a person of 
normal color perception. Farther, it is even possible that 

colors, which to a color-blind individual appear unlike, may 
be declared the same, when he remembers that colors which 

appeared to him unlike, were by persons of normal color 
perception considered the same. For, as will be seen farther 

on, the color-blind eye frequently perceives slight differences 

in tint better than the eye of normal color perception, how- 

ever paradoxical this may seem to the tyro. In short, since 

the naming or assorting of colors by a color-blind individual 

is nearly always the result of a more ‘or less complicated 

psychical process, such a method only can afford a solution 

of the mooted question as leaves the smallest possible range 

for the judgment of the color-blind individual. Simulta- 

neous contrast furnishes such a method, and its phenomena 

are best exhibited by means of colored shadows. 

If a white and colored light are allowed to fall simulta- 
neously upon a colorless surface and some object be placed 
between this surface and the two lights, one of the two 
shadows which are cast upon the surface, will appear of 
the same color as the colored light and the other of its 
complementary, or rather antagonistic, color. 

This singular appearance has thus far never been ex- 
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plained. All that can be said is, that under certain cir- 
cumstances a colored illumination forces the normal eye 
to produce subjectively upon the shadow, the opposite 
or antagonistic color. By presenting to the eye lights 
of all the different colors, it can be forced to pro- 
duce subjectively all the colors it is capable of appre- 
ciating. An eye insensible to any given color will not 
produce upon the shadow its complementary color, and 
instead of appearing colored as to the normal eye, 
the shadow will appear dark, provided, as may be easily 
brought about, the inducing color act alone, that is, un- 
mixed with others. To produce shadows for this purpose 
allow the light from a common petroleum lamp to shine 
through a colored plate of glass upon a sheet of white paper 
fastened to the wall, then interpose an ordinary lead-pencil 
which will throw a single shadow in the complementary 
color. For ordinary experiments two lamps are unnecessary, 
as in case the room is papered with light paper sufficient 
white light for the purpose will he reflected. Should the 
wall-paper be dark, reflected white light may be thrown upon 
the sheet of paper by means of a second white sheet of 
paper, or by admitting to the room ordinary day-light. For 
the inducing illumination select four large plates of glass, 
which, tested by day-light, transmit, simply and unmixed the 
four principal colors. 

The large number of experiments on the color-blind al- 
ready made in accordance with the foregoing method has 
(with few exceptions, which are accounted for further on) 
produced perfectly uniform results. The shadows either ap 
peared colorless and dark by red and green illumination and 
colored by blue and yellow, or on the other hand, colorless by 
blue and yellow illumination and colored by red and green. In 
some cases no color would be perceived in any of the shadows. 
When two lights were used, forming two well defined shad- 
ows at the same time, either the objective red and the sub- 
jective green, or the objective blue and the subjective yel- 
low would appear colorless or vice versa. 

The result of these experiments is that either the sensa- 
tions red and green or blue and yellow are at the same time 
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wanting, or in certain instances that all color perceptions are 
absent, or at least very slightly developed. The color-blind 
would accordingly constitute two classes, viz.: the totally 
and the partly color-blind. The latter class again into the 
red-green blind and the blue-yellow blind. 

The series of experiments already made has been so ex- 
tended that it can be said with certainty that all future trials 
by the method of simultaneous contrast can lead to no 
different results. 

In cases of partial color-blindness, the series of reactions 
will be as follows: 


For red illumination Colorless shadow. 
“~ blue . Colored 


SECOND. 


For red illumination . Colored shadow. 
“ blue a“ Z . Colorless shadow. 


The name given to the shadow-color is immaterial, as the 
names in the left hand column are those of the colors really 
perceived. 

The method of simultaneous contrast is capable of con- 
siderable extension. 

The experiments can be so perfected, that by regulating 
the lights at pleasure, the contrasts appear stronger or 
weaker, according to the intensity of the lights, or the more 
or less marked prominence of the inducing color, which to 
a certain degree is in inverse ratio to the prominence of the 
contrast-color. 

By this method one is enabled to make a more exact 
study of those transition forms which may be defined as 
quantitative disturbances of the color-sense, and which will 
hereafter be considered at length. 

In order to avoid disturbing contrasts for the color-blind 
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eye, it is to be recommended in experimenting that the 
second light be slightly colored. 

For example, a pure red or pure green plate of glass 
transmits more or less yellow rays, which in contrast 
with daylight or reflected lamplight will cause a shadow 
to appear blue to the color-blind eye, which to the 
normal eye would at the most seem bluish-green. Ac- 
cordingly very attentive color-blind persons perceive re- 
actions with a red or green inducing light, although blind 
to those colors. These disturbing reactions disappear if the 
second light is tinged with yellow. For careful experiments 
it is therefore best to make use of two lights in a room 
from which daylight is absolutely excluded, tinging the 
second with yellow, in case the first or inducing light is red 
or green and with red if the first is yellow or blue. In case 
blue is mistaken for blue-red, or red for dark yellow, blue-red 
must simply appear blue, and red yellow, inasmuch as in the 
contrast examination, the shadows red and green appear 
colorless. Without the results of this contrast test one 
would not know but that the reverse were true, or that 
possibly the red and yellow appear green. Should green 
possibly be mistaken for blue, and the blue and yellow 
shadows appear colorless by the contrast-test, then must 
blue appear green. Should possibly by spectrum tests the 
lithium and sodium lines or the lithium and thallium lines 
be considered of the same color (the red and green shadows 
of the contrast-test appearing colorless) these red and green 
lines must necessarily appear yellow, since the yellow color 
can be as well produced by the color-blind eye as by the 
normal eye. Should, however, the sodium and lithium lines 
be considered of the same color (the blue and yellow 
shadows being imperceptible) then must the sodium line 
appear red to such an eye, acting normally upon red and 
green. In short, the more such examples one gathers, the 
more apparent will it become that one variety of the par- 
tially color-blind possesses a color-system entirely made up 
only of yellow and blue, and the other variety a system 
made up only of red and green. It will therefore be of no 
particular advantage at this point to increase the number of 
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examples, since there is a very simple and certain method 
of determining directly any color which may be mistaken 
for another. 

On acolored surface of convenient size, paint a spot of 
the color mistaken for it; then tone or modify this spot 
until the color-blind eye does not distinguish between the 
spot and the colored surface. 

For such trials one must make use of educated color- 
" blind persons, if possible. I, myself, have been able to de- 
termine the colors interchangeable to the red-green blind by 
the aid of a color-blind painter, and those of the blue-yellow 
blind by the aid of a teacher belonging to that class. In 
this manner we build up two classes of interchangeable colors 
as follows: 


FIRST CLASS. 


Fiery red interchangeable with dark yellow. 
Intense green ™ dull loam-color. 
Faint rose ” bright gray. 
Faint blue-green 


SECOND CLASS. 


Fiery red interchangeable with intense gold yellow. 
Greenish yellow faint bright blue. 
The last two bright gray. 

Green blue. 

These two dark gray. 


The colors marked as interchangeable will appear of the 
same color, and in most instances of the same luminosity. 
It appears that the qualities green and red are lacking in 
the first class, and yellow and blue in the second. For it.is 
impossible that dark-yellow and loam-yellow (tints which 
scarcely show any color), should appear red or green, or that 
bright gray should appear bright blue or green-yellow. 

The number of mistaken tints can be increased at pleas- 
ure, but the result will remain the same. 

The characteristic features of the color-blind in regard to 
all subjective and objective colors are accordingly very sim- 
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ple. The perception of red and green is wanting in the 
red-green blind. Their entire color system is based upon the 
colors blue and yellow. Pigments appear to them either 
yellow, or blue, or gray, according to the number of re- 
flected blue or yellow rays. The spectrum colors appear 
yellow, blue, or gray according to the impression made by 
the corresponding pigment colors. 

The reverse will be true of the blue-yellow blind, whose 
color-system is based alone upon red and green. Such a 
classification would correspond exactly to the general 
laws of color-perception which Ewald Hering, from a more 
purely physiological and speculative point of view, has laid 
down, and upon which he has founded the theory of the 
four fundamental sensations, in direct opposition to the 
Young-Helmholtz hypothesis. 


These laws are as follows: 


1st. The diversity of our color-perceptions must be traced 
back to four fundamental sensations, red, green, blue, and yel- 
low. For out of these four sensations, out of which all 
others are made up, no one color can be produced from two 
of the others, and no one has any similarity whatever with 
the others. 

The perceptions of red and green on the one hand, and blue 
and yellow on the other, stand in an antagonistic or hostile re- 
lation to each other and exclude each other, for we can at the 
same time perceive red and yellow as red-yellow or yellow- 
red in the most widely differing relations, also red and blue 
as red-blue and blue-red, green and yellow, green and blue 
as yellow-green, green-yellow, green-blue and blue-green. 

A red-green, green-red, blue-yellow or yellow-blue does 
not exist, although, @ prior, it is not easy to conceive that 
such a thing is impossible. This peculiarity must depend 
upon a particular construction of the organ of sight. The 
law of antagonism finds on the one hand its clear expression 
in the appearances of successive and simultaneous contrast. 
The observations, which, by the means of simultaneous con- 
trast, have been made on the color-blind, furnish the fullest 
confirmation, they constitute the experimental evidences of 
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Hering’s laws, against which, from a speculative standpoint, 
no objections can be raised. 

Nevertheless it is important, at this point, to examine 
more closely the Young-Helmholtz hypothesis which stands 
opposed to the simple theory of Hering. In order to reach 
a clear understanding of our simple color sensations, it is 
most certainly useless to make experiments with objective 
color-mixings, for, according to the nature of these object- 
ive colors, that is as pigments or spectrum colors are used, 
entirely different color sensations will result from the mix- 
ing. From this diversity of results it directly follows that 
such experiments cannot clear up laws which necessarily 
must be fixed. 

The three fundamental pigment colors, that is those from 
which all others can be produced by mixing, are red, yel- 
low, and blue, and in the case of spectrum colors, red, green, 
and violet. It is our task to explain the diversity of object- 
ive colors by the possibility of simple and mixed sensations. 
The Young hypothesis, on the contrary, attempts to ex- 
plain the multiplicity of our sensations by the relative sim- 
plicity of the objective mixing proportions. This is an 
evident contradiction. For we are able to analyze the ob- 
jective only by means of @ griori given sensations. It would 
accordingly be vain to attempt to learn through our per- 
ceptions something concerning the nature of our sensations. 
It is certainly contradictory to class violet, z. ¢. a certain red 
and blue, as a simple sensation, while the language indicates 
clearly enough that a mixed sensation is to be understood. 
Since violet or violet color refers the mind to a particular 
object it would be as logical to class sugar sweet or hop bit- 
ter as fundamental taste sensations. Further, the sensa- 
tions of yellow cannot be divided into those of red and 
green, nor blue into those of green and violet, any more than 
white can be thought of as divided into several colored parts. 

Ewald Hering has already, in an exhaustive, consistent, 
and logical manner, laid bare the farther contradictions dis- 
coverable in the Young-Helmholtz theory. 

Our great thanks are due this deserving investigator for 
indicating the weighty réle to be played by an unprejudiced 
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self-observation, joined with speculative thinking in deter- 
mining the laws of our sensations. The experimental proof 
must always supplement the speculative, and it does so, as 
we have shown, in Hering’s theory. 

The theory of four fundamental colors and the laws of 
antagonism follows directly from the experiments made by 
means of the contrast-method. 

The Young hypothesis is not supported by observation, 
but is the Procrustean bed into which the observations are 
forced. 

If it could be proven that three nerve-fibres communi- 
cated with every retinal element, and that these separately 
excited produced the sensations red, green, and violet, still it 
would not of necessity follow that these were fundamental 
sensations, for we would still be ignorant of what transpired 
in the nerve-fibres, and especially in the corresponding 
centres. Even were the boldest fancies in this direction 
held as true, yellow and blue would still be something other 
than red plus green or green plus violet. 

To this we may add the probability which, since the dis- 
covery of visual purple, has become almost a certainty, that 
a light percipient substance and a separate color percipient 
substance exist; and this receives strong support from ob- 
servations made both on normal and diseased color-blind eyes. 

In relation to the classification of partial color-blindness, 
the Young hypothesis leads to very peculiar results. The 
red-blind must see red and yellow green, and the green-blind 
green and yellow red. 

No matter how great the preference one may have for the 
Young hypothesis, it cannot be denied that red, green, yel- 
low, and blue are the principal colors, and that most color- 
blind persons, the red-green blind or red-blind and green- 
blind readily distinguish yellow and blue, and with a little 
practice properly designate them. While these facts corre- 
spond exactly to the Hering theory, it would be practically 
necessary, if one followed the Young hypothesis, to consti- 
tute red-yellow blind and green-yellow blind classes. The 
conduct of the blue-yellow blind makes it quite impossible 
to follow this hypothesis. 
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It would be superfluous to push the comparison farther, 
since the advocates of the Young hypothesis have never as 
yet carefully observed instances of that nature. 

As far as red-blindness and green-blindness are concerned, 
the arguments already adduced are deficient and easily dis- 
proved. Holmgren, ¢. g., grounds these two classes upon 
certain mistakes made in the selection of pigment-colors. 
A cursory comparison of the annexed table of confounded 
colors with that of Holmgren’s, will be sufficient to show 
that the confounding of colors is nearly identical in both. 

The slight differences arise from this: that Holmgren re- 
produced chromo-lithographically the mistakable colors (de- 
termined by the selection of colored worsteds). I, myself, 
with the aid of oil-painting, could fix them so perfectly that 
in tint and illumination they were equal. The mistakes in 
color selection referred to will be made by every one who 
recognizes neither red nor green, and who perceives no con- 
trast by either red or green illumination. 

Th. Leber attempted to reconcile both theories by setting 
forth a new principle of classification, and attempting to 
classify the color-blind according to the complementary tints 
interchangeable with gray. He acknowledges the law of 
antagonism, but declares that colors such as orange or violet 
are not to his perception mixed; that, accordingly, one 
might at pleasure accept any number of fundamental sensa- 
tions constituting a continuous series. From this appears 
the diversity of the tints interchangeable with gray. 
According to the foregoing, the partial color-blind would 
be classified as yellow-red-blue-green blind, green-purple 
blind and blue-yellow blind. The inquiry ~would accord- 
ingly arise, whether in fact two complementary tints are not 
to every color-blind eye interchangeable with gray; of this 
we will speak more fully hereafter. 

The acuteness of vision of the color-blind eye, if deter- 
mined by ordinary clinical methods, is not less than that 
of the normal eye. This is not remarkable, since color-sense 
and light-sense differ as widely as acuteness of hearing and 
appreciation of musical tones. In many cases it would ap- 
pear that an imperfect development of those retinal elements 
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through which color sensation is received is associated with 
an imperfect development of those sensitive to light. It 
has long been known that some color-blind persons have 
not a normal spectrum. E. Rose, for example, has already 
described a number of instances in which the less refrangible 
half of the spectrum was notably shortened, and since in 
those instances the individuals did not distinguish red, the 
opinion has obtained that shortening of the less refrangible 
half of the spectrum is characteristic of red-blindness, and 
the shortening of the more refrangible half is characteristic 
of blue-blindness. This, however, is not the case. Shorten- 
ing of the less refrangible half of the spectrum occurs 
comparatively rarely with persons lacking in the perception 
of red. These persons lack at the same time the per- 
ception of green, and except this shortening they are not 
to be distinguished, either by examination with contrast- 
colors or the spectroscope, from such as with complete in- 
sensibility to both these colors possess a spectrum of normal 
length (and their number is greater by far). 

As far as the blue-blind or blue-yellow blind are con- 
cerned, whom but lately it has been possible to observe, 
their relations are the same. The so-called akyanoblepsia 
of Goethe was nothing more than an insufficiently observed 
case of red-blindness, as is evident from his description. 

The spectrum may be of normal length, in which case 
blue and violet appear red, or it may be very much short- 
ened, so much that a large portion of the green (beyond the 
thallium line) is not even perceived as light. But in both 
cases the blue and yellow contrasts are wanting, and the 
spectral yellow appears red, as on the other hand to the 
red-blind, spectral red appears yellow. 

Although qualitatively there may exist no difference be- 
tween two wanting antagonistic colors in the same class, 
yet considerable differences exist in relation to the sen- 
sitiveness to homogeneous light, which in all cases of 
actual shortening of the spectrum may amount to amau- 
rosis for rays of given refrangibility. Remarkable varia- 
tions will here be found: by even coarse methods of ex- 
periment. It accordingly surprised me that a blue-yellow 
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blind individual, as tested by the magnesium spectrum, re- 
marked no change whatever between that and the solar 
spectrum in the isolated part of the field of vision, which 
included a part of the green, with all the blue and violet. 
To another person this part, which by solar light remained 
dark, in the magnesium spectrum appeared light and devoid 
of color. The color-blind, with spectrum of normal length, 
evince a sense of diminished sensibility to colored light, 
when tested by large colored letters on a black field. 

The red-blind have generally for these tables S=1 for 
red. There are those, however, who for blue, green and 
yellow show S=1, while fur red S=%. I notice that the 
object of these tables has been entirely misunderstood by 
many, who have supposed it to be for the diagnosis of 
color-blindness. 

The greatest variations in the acuteness of vision for 
colored light that I have discovered, by means of these 
tables, were in a case of red-green blindness, with shorten- 
ing of the spectrum, S29 for red; for the other colors, 
as well as black or white, S=1, and in a case of blue-yellow 
blindness, with shortening of the spectrum as far as the 
thallium line, for red S=24—1, as well as black on white, 
green, 20, blue and yellow, 38. This method is relatively 
very rude, and designed only for pathological cases. 

By the use of subtler methods much more exact results 
will be obtained. 

By means of Vierordt’s method Dr. Camerer has deter- 
mined his sensitiveness to colored lights, and found it to be 
for red % of the normal (the doctor is red-green blind, 
with unshortened spectrum). It is accordingly very proba- 
ble that in many cases of color-blindness the sensitiveness 
to light is not normal. On the other hand, it is not to be 
doubted that it may be entirely normal. In the majority of 
cases it certainly is 1, and may even be greater than I. 

I know a red-green blind person who distinguishes red let- 
ters on a black field at a greater distance than I myself with 
£ and S=1, and normal quantitative color sensations. Now, 
after what has been said, the differences in the sensitiveness 
for homogeneous light do not cause an essential difference 
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in regard to the proper system of the sensations of the 
color-blind, ¢. g. the color-system for the red-green blind 
consists of yellow and blue only, no matter whether their 
acuteness of vision for spectral red —1 or o, and that of the 
blue-yellow-blind of red and green only, no matter whether 
their spectrum be normal or wanting by one half. Never- 
theless from such conditions differences arise in regard to 
the tints in which objective colors must appear. 

Suppose a certain rose-color consists of three parts red 
and two parts blue. To a color-blind eye with normal 
S for red, this red seems to be yellow, for such a one, there- 
fore, rose is composed of three parts yellow and two parts 
blue, and appears as yellowish gray. A second red-green 
blind eye has diminished S for red to such a degree as to 
neutralize the red perceived as yellow together with the 
blue, here the rose appears clear gray. <A third red-green 
blind eye has a spectrum shortened toward the left, hence 
does not perceive the red or does so faultily, so that in every 
case the blue may prevail, and the rose appear blue. In 
such manner the diversity of tints mistaken for gray is 
easily explained. 

It would be of great importance to find a method which 
would determine the sensitiveness for homogeneous light 
better and easier than Vierordt’s method, which requires too 
many computations. The antagonistic tints of color mis- 
taken by the color-blind for gray, are not commonly com- 
plementary. For, to the red-green blind, though their vision 
for red=S %, spectral red, and pigment red similar to this red 
will always appear yellow. In order to make it gray it will 
be necessary to add a good deal of blue so that purple 
(violet, rose) may be produced for the normal eye. The 
complementary green, however, is never seen as gray by the 
color-blind of this class, for even the spectral green between 
£ and C, which shows no yellowish admixture to the nor- 
mal eye, appears to them yellow. Even a pure green 
like cinnabar-green, requires a pretty strong addition of 
blue to appear gray. Blue-green and purple, as may be 
seen from the accompanying table, are those tints which 
seem identical with gray, hence not complementary. 
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In the rarer cases of very divided shortening of the spec- 
trum, however, it is possible that red-yellow pigment similar 
to the spectral appears gray-yellow, or almost gray, and may 
be mistaken for blue-green, hence a complementary tint. 
Lebers’ yellow-red-blue-green blindness would, therefore, 
simply be red-green blindness with shortened spectrum, and 
his purple-green blindness, red-green blindness with normal 
spectrum, to which would be added that in the latter case 
the two tints seen identically with gray are not complemen- 
tary. Concerning blue-yellow blindness one glance upon 
the table will show that in all cases which hitherto have been 
carefully observed, the tints of color mistaken for gray are 
not complementary. 

According to all investigations heretofore made, color- 
blindness may be upon the whole, characterized as follows: 

Total and partial color-blindness. The latter may be di- 
vided into blindness for red and green, and into blindness 
for blue and yellow; with the former the sensibility for red 
light may be normal, reduced, or entirely absent; with the 
latter the sensitiveness for blue light may be normal, reduced, 
or entirely absent. 

Common to both classes is a color-system composed only 
of two antagonistic color-perceptions, and immediately de- 
rived therefrom, a very delicate sensibility for the difference 
in objective colors, which may greatly exceed that of the 
eye with normal color-perception. For if with any tint is 
mixed a second not antagonistic thereto, the normal eye re- 
quires a certain quantity of the second in order to perceive 
the mixed color—that is, the difference from the original 
tint. To the color-blind eye this second tint is either equal 
or antagonistic to the first. Thus, in the second case, 
the two colors quickly destroy one another into a tint 
approaching gray, or fully gray, and on continuing the mix- 
ture they rapidly change into the opposite color. In the 
former case, however, the change into the admixed color 
will succeed very speedily. For instance, to a color-blind eye 
an intense red appears yellow. On admixing blue, the 
color-blind eye will see a gray, while the normal eye sees a 
reddish-blue; on continuing the admixture of blue, the 
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former will see grayish-blue and blue, while to the latter 
the mixture still appears bluish-red. But if, instead of blue, 
yellow is mixed with the original red, the color-blind eye 
will already perceive a very pronounced yellow, when the 
normal eye still sees red or orange. Green likewise, if 
mixed with blue, would become gray and blue to the color- 
blind eye, while the normal eye still sees green or blue- 


_ green; or, if yellow had been admixed, yellow, where the 


normal eye sees green and greenish-yellow, etc. 

This explains very simply and naturally the oftentimes 
astounding capacity, demonstrable in color-blind people, of 
distinguishing objective colors, as well as the difficulty of a 
speedy and certain diagnosis. As already explained above, 
the variability of the impressions made by objective colors 
on a color-blind eye may thus be likewise understood by the 
great difference in sensibility to homogeneous light. This 
is preéminently true for reddish blue or purple tints which 
red-green blind people can never see as equally colored, but 
which must appear at times yellowish, at times gray, some- 
times bluish. We can hardly doubt that also in the blue- 
blind, according as their spectrum is normal or shortened, 
qualitative differences must be present regarding their per- 
ception of purple, which must appear lighter to one, darker 
to another, etc. Thus for practical diagnostic applications, 
tints of that nature are less desirable than yellow and red 
colors. Red reflects chiefly red, less yellow, a few green, no 
blue rays; yellow reflects chiefly yellow, less red and green, 
no blue rays. A red-green blind person thus from a red or 
yellow pigment can only receive the impression of yellow; a 
blue-yellow blind person, only the impression of red. In 
reference to the tint, then, the objective differences with 
red and yellow cannot assist the judgment, as they would 
with purple and its interchangeable colors, which may be 
yellowish-green or bluish-green. Hence if the color-blind 
are still able to distinguish red and yellow objectively, they 
can do so only by the differences in intensity of light. 

This leads us directly to the question, which method 
should be used in ordinary practice, that is, in the domain 
of official examinations for railway employés and the navy, 
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for the purposes of a quick and reliable diagnosis? As we 
have explained above, the auxiliaries possessed by the color- 
blind to amplify their defective perception by their judgment, 
we have to consider only how to deprive them of these 
auxiliaries for the purpose of an examination. These con- 
sist, in the first place, in the practice acquired by the color 
blind in the estimation of the differences in the intensity of 
light which they have thoroughly learned, whereas the nor- 
mal eye needs but to pay attention to the difference in 
color; in the second place, and paramountly, in the acute 
sensibility for differences in tints derived directly from the 
combination of their color-system out of two antagonistic 
perceptions. With increasing attention and intelligence, 
the auxiliaries possessed by the color-blind are developed to 


the highest degree and practically applied. Of course, the 


inattentive and non-intelligent are always in the majority, 
so that in them color-blindness is detected, even if a less 
systematical procedure is used. But such a procedure, 
strictly speaking, can lay no just claim to the name of a 
method, the principle of which must be correct for all 
cases. 

The examinations with spectral colors, polariscopes, color- 
tops, etc., cannot practically enter into the question, be- 
cause the necessary apparatus are too dear and also too com- 
plicated for the practitioner. Therefore only those meth- 
ods need be considered which latterly have been employed 


_in extensive series of investigations (as those of H. Cohn, 


of Breslau), and the advantages and defects of which have 
not been finally discussed.. These methods are—that of 
simultaneous contrast, the method of Holmgren, and the 
method of pseudo-isochromatic plates (as Donders styles 
them). 

The CONTRASTS are not to be implicitely recommended in 
the simple form suitable for clinical or physiological exami- 
nations on a large scale, because the persons to be ex- 
amined, even if they should perceive no colored shadow, 
may guess the color. Therefore a large number of shadows 
would have to be cast—red, green, and colorless ones 
mixed—when a color-blind person, who sees them all color- 
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less, would hardly always guess them aright; of course, the 
least possible difference in brightness should be aimed at, 
é. g. smoke-gray plates for colorless shadows, etc., which 
would offer no difficulty to large clinics. The objection 
raised by Holmgren, that the demand made of the ex- 
amined person to name the color made the applicability of 
the method nugatory, is entirely unfounded. This is proved, 
not only by the great number of examinations instituted, 
besides by myself, by Hermann Cohn on the same principle 
in wfich contrasts have shown themselves applicable 
throughout, but also by reasons indicated in the first part 
of this article. If the color-blind person finds it no longer 
possible to rely upon tint or intensity of light, attempts at 
guessing can help him only when the series of colors is limited. 
Otherwise he would very soon commence to blunder, and as 
the naming, as well as the sorting, of every color is the re- 
sult of a complicated psychical process, the difference be- 
tween the two is not great, even if during the sorting a 
color-blind person, being not over-attentive and having, 
moreover, a personal interest in the result of the examina- 
tion, should rather rely on perception alone.* Nevertheless 
the contrast test is not to be recommended in examinations 
on a large scale of railway and navy employés, because such 
examinations must generally be undertaken by physicians 
or officials. 

We now come to HOLMGREN’S METHOD: This in 
the main is a not at all essential modification of the old 
method of Seebeck, and does not in the least overcome its 
defects and uncertainties. That to purple, as composed of 
the two terminal colors of the spectrum, is to be attributed 
a peculiar efficiency, is devoid of any foundation. Our color 
perceptions, so to speak, are situated in a circle, and if cer- 
tain purple tints must appear to the red-blind (red-green 
blind) blue; to the blue-blind, red, that is no reason for 
preferring the purple, z. ¢., the reddish blue, to any other 
mixed color. An intense yellowish green is seen as yellow 


* Those doubting the fact are to be referred to H. Cohn’s examinations. Of 
one hundred color-blind school children whom he examined by the small letter- 
plate of Snellen, ot one named the colors correctly. 
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by the red-green blind, as green by the yellow-blind; blue- 
green as blue by the one class, as green by the other; and 
just as a certain purple tint is seen as gray by the red-green 
blind, so also is a certain blue-green, by blue-blind a certain 
greenish-yellow, etc. Just the circumstance that purple and 
green must appear, now yellowish, now gray, then blue, ac- 
cording to the sensibility for homogeneous light, assists the 
judgment of the color-blind in a high degree in the sorting 
of colored samples. Thus, a person to whom pink appears 
yellowish, may remember that those with normal vision fre- 
quently call that red which he sees as yellow, and thus put 
the pink with the red, etc. Taking in consideration the 
acute sensitiveness to differences in the color-blind which at 
times most wonderfully enables them to find the pink, in 
addition to their capacity to guide themselves by the differ- 
ence in intensity of light, the actual necessity to mistake 
two samples of wool becomes relatively rare in experienced 
and intelligent color-blind people, because all those auxiliaries 
which they are able to employ are, at best, neutralized only by 
the quantity of the samples laid before them. That there are 
color-blind people who are able ndw and then correctly to 
assort colored samples—whether after Seebeck or Holmgren 
—will hardly admit of a doubt, although the large majority, 
just the less experienced and inattentive, will be unmasked 
as color-blind already by so primitive a procedure. But as 
Holmgren’s method does not exclude the auxiliaries the ap- 
preciation of which enables the judgment of the color-blind, 
even though in relatively rare cases, to hide their color- 
blindness, it does not deserve, strictly speaking, the name of 
a scientific procedure, of a real method. Such a one must 
make it impossible to the color-blind to apply the auxilia- 
ries at their command in the recognition of objective colors, 
in order to be of general practical utility. The colored sam- 
ples to be judged by a color-blind person, then, must be of 
such a nature as to be certainly mistaken by their tint, irre- 
spective of the sensitiveness to homogeneous light. This 
condition is best fulfilled by choosing as interchangeable col- 
ors yellow and red, as already indicated above. But the 
possibility of judging the colors by the intensity of light must 
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also be taken away from the color-blind. This requirement 
could be reached, as already indicated above, by determin- 
ing the interchangeable colors, with the aid of painting and 
the assistance of intelligent and, if possible, educated color- 
blind people, so that they appear identical not only in tint, 
but also in intensity of light. Having produced two such 
tints, we must make ourselves independent of the sensibility 
for homogeneous light also in regard to the intensity. For 
supposing we had found a red and a yellow which appeared 
absolutely identical to a red-green blind person with normal 
S for red, yet to such a person with reduced S for red, or a 
left shortened spectrum, the red would appear darker than 
the yellow and thus the two tints be distinguishable. Hence 
for one class of color-blind people we must determine the 
shades of color which appear identical to normal S for red 
and blue as well as in the left or right shortened spectrum. 
Finally, if we intermix the different shades of both inter- 
changeable colors in smaller or larger squares, in such man- 
ner that the squares of the one color form letters and fig- 
ures, and those of the other the groundwork, so that the 
different intensities alternate in ground and letter, then not 
only is every distinction rendered impossible, but also—and 
this is of great importance—the question as to judgment of 
colors is rendered unnecessary, the inquiry being merely 
about letters, numbers, figures. This is the principle of the 
PSEUDO-ISOCHROMATIC PLATES, to which hardly anything 
could be objected from any point of view. In the first edi- 
tions, however, the technique was somewhat imperfect, parti- 
cularly the gloss of the plates being very annoying. But this 
has long since been successfully avoided. Besides, the in- 
terchangeable colors chosen for the latest edition are so 
contrasting as to overcome another objection raised for- 
merly—namely, that we might be induced to assume color- 
blindness where color-perception is only reduced, or that, at 
times, it had been difficult even to the eye with normal 
color-perception to construct the figures. It is no disadvan- 
tage that in their present shape the plates are hard to de- 
cipher by persons with greatly reduced color-perception who 
are not actually color-blind. For the method has a practical 
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purpose, and a person whose color-perception is so greatly 
reduced as to prevent his deciphering the figures is prac- 
tically, 2. ¢., for railway and marine service, in reality color- 
blind. The gradations from normal to partially defective 
color-perception are theoretically and practically hardly less 
interesting and important than actual color-blindness. We 
are indebted to the investigations of Donders for what- 
ever we know at present about these gradations, which 
might be aptly termed guantitative disturbances of the 
color-sense. They refer, in the first place, to the reduced 
color-sense for red and green, and the law of antagonism 
has here also maintained its ground, as has been concur- 
rently proved by the examinations undertaken at the clinic 
of Utrecht, at which I was fortunate enough to assist for 
some time. There is a reduced color-sense only for red and 
green at the same time. The cases in this category distin- 
guish themselves by the fact that, although the perception of 
red and green is possible, the eye with reduced color-sense 
can no longer discriminate between these two colors .at a 
distance in which a normal eye can easily do so. In reference 
to the pseudo-isochromatic plates designed for red and green, 
these persons uniformly were unable to decipher the figures, 
but always correctly pointed out squares of a designated 
color, and did not mistake them for others, like the color-blind. 
Cases with reduced color-sense for blue and yellow I have 
found some time ago by means of contrasts, and believe 
myself justified in asserting, according to my later observa- 
tions, that, although rare, cases of generally reduced color- 
sense may be detected. Thus these gradations, quite in 
conformity with Hering’s theory, are allied to real color- 
blindness, and without forcing and in conformity with the 
facts may be correspondingly divided into reduced sensi- 
bility for red-green, blue-yellow, and all colors. They 
may be most quickly and easily diagnosed by means of the 
pseudo-isochromatic plates. The figures and letters are 
constructed either not at all or only with great difficulty, if 
the persons in question consider them at the least distance. 
Near, the colors are not mistaken ; at greater distances their 
distinction becomes impossible. The distances at which 
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the latter takes place give (according to Donders’ formula) 
the measure for the reduction of the color-sense. In any 
case, the method of the pseudo-isochromatic plates is fit 
to become the generally accepted one, even though in its 
present greatly improved form it may still be considered 
faulty for detailed examination. The squares may be ap- 
proximated to each other, so as to facilitate the construction 
of the figures to the normal eye; the technique of color- 
printing may easily be so far perfected as to preclude the 
possibility of defective copies occurring, which, however, no 
longer happens even now. Such plates may be utilized in 
the most diverse manner for diagnosis, by inquiring for the 
figures, having the squares of a certain color in some row 
counted, and soon. A single large square containing only 
yellow and red divisions fully takes the place of Holmgren’s 
samples of wool for a species of partial as well as total 
color-blindness, as by the accurate selection of the inter- 
changeable tints the color-blind is deprived of all auxiliaries 
by which he could guide himself. 

By means of these plates, reduced color-sense, as well as 
color-blindness, may be diagnosticated, and it is immaterial 
whether daylight or lamp-light is used, as the hue will suffer 
no change by the latter. Finally it will also be easy, carry- 
ing out the same principle, to construct plates for the dis- 
covery of simulation, by so varying the intensity of light of 
the tints to be mistaken, that a color-blind person must 
recognize the figures. For this purpose plates could :like- 
wise be designed with such tints as must be distinguished 
by the color-blind. This would require but few deviations 
from the interchangeable tints, owing to the acute sensitive- 
ness for differences, which every partially color-blind person 
must possess, as we have shown above. Compared herewith, 
Holmgren’s method shows the following disadvantages: A 
diagnosis of reduced color-perception is impossible by its 
use, as other observers* besides myself have remarked. 
The following fact will be sufficient proof of this: A Ger- 
man ophthalmologist, largely occupied with investigations 


* Comp. Michel: Report on the Heidelberg Congress, Hirschberg’s Centra/- 
blatt, August, 1878. 
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of colors, who highly prizes and recommends Holmgren’s 
method for the detection of actual color-blindness, himself 
possesses a greatly reduced color-sense for red and green, 
which he only proved to himself by the plates. After 
the opportunities for observation which I have had, I my- 
self must assert that even the actually color-blind may re- 
main undetected by Holmgren’s test,* particularly if they 
can prepare themselves for an examination, as railway 
employés may do. The reasons for this I believe to have 
sufficiently discussed. Finally for Holmgren’s method 
daylight is required, and it- would be an impossibility to 
detect simulation by its aid. For if any one, for instance, 
were to assert his inability to distinguish any color, he could 
not be convicted by the method of assorting. Anyway the 
chapter referring to this subject in Holmgren’s book, shows 
that this highly esteemed author could not arrive at any 
definite rule for the detection of simulation. Regarding 
the purely scientific results of his investigations, Holmgren 
undoubtedly, as defender of Young’s hypothesis, is opposed 
tv all those (Donders, Dor, Hermann Cohn, etc.) who latterly 
examined larger numbers of color-blind people. We may 
safely assume that future investigations will confirm the 
facts contributed in these papers, and thus verify the theory 
of the four fundamental colors. It would be desirable that 
the details of the spectral perceptions, and the sensibility to 
homogeneous light, should be more closely investigated. 
In reference to the real, proximate, physiological cause of 
color-blindness, we are forced to the conclusion that certain 
organs are absent, or incapable of performing their function. 
As demonstrated by pathological observations, it seems 


* While this article was being printed, a dissertation by Minder appeared 
(Beitrige zur Lehre von der Farbenblindheit, Berne, 1878), which recites on 
Pp. 33-34 how an intelligent color-blind person actually ridiculed the author 
while being examined after Holmgren’s method. That this person was an 
ordinary red-green blind man, is proved by his mistaking pink and light-blue 
in the polariscope, as by his statement that formerly he did not know violet 
and green, and finally by his inability to read a pseudo-isochromatic plate. 
Minder’s opinion, that this was a case of a species of cure of Daltonism, caused 
by exercise, is a pardonable mistake in a graduating thesis. The assertion of 
Dr. Favre, however, in reference hereto is based on a great lack of accuracy 
in the study of our theme. This case, to which, presumably, others will soon 
be added, already strengthens my position, and teaches us also that “the 
principle of comparison” is the one which helps the color-blind in orientation. 
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highly probable that these organs are different from the 
light-perceiving ones, but our present facilities do not 
suffice for more accurate investigations. Nor is the recent 
work of Delbceuf and Spring likely to enhance our 
knowledge on this point, as these authors maintain that 
red-blindness consists in an excessive sensitiveness to green. 


’ Apart from the disregard of the law of antagonism and the 


subjects connected therewith, it would seem impossible to 
explain the observed shortening of the spectrum toward 
the side of lesser refraction, often enough noticed in the 
red-green blind, and the complete amaurosis for red light, 
by the excessive sensitiveness to green. Besides, the experi- 
ments instituted by the authors, which, as we may parentheti- 
cally remark, appear rather trivial, give rise to the suspicion 
that we here have mainly to deal with the simple self-decep- 
tion of a color-blind person. It is neither new nor surpris- 
ing that a normal eye may be rendered similar to a color- 
blind eye, for certain color-combinations, as well as for the 
spectrum, by absorbent solutions, nor is it strange that a 
red-blind person may, through absorbent media, distinguish 
colors which previously appeared identical tohim. If purple 
and dark-blue seem identical to a red-blind person, the red, 
if seen through a red glass, will appear bright because only 
red and yellow rays are passing. It would, therefore, be 
quite natural that M. Delbceuf did not succeed in changing 
his two-color spectrum into one of seven colors—a fact on 
which the authors lay but little stress, but which indeed was 
of main importance. 

On directing a spectroscope toward the sun, we obtain 
the spectrum of the color-blind (as far as the normal-sighted 
may imagine it) pretty accurately, yellow and blue only, 
and quite continuous, with the exception, perhaps, of the 
narrow gray stripe at the point of the transition. Therefore, 
somebody might assert, the sensitiveneness for blue and 
yellow is excessive in the red-green blind, but he would 
find this hard to prove, as he, in the first place, would have 
to change the spectrum of the latter into one of seven colors, 
by diminution of light. 

The gray stripe appearing in the spectrum of the color- 
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blind at the point of transition of the two antagonistic tints 
has evidently given rise of late to a doubt as to the simulta- 
neous blindness for red and green, as the red of the spec- 
trum was seen colored in every.place. If we were to assume, 
for this one reason, a green-blindness fer se, there would be 
no red-blindness, for in the spectrum a red is never seen as 
_ gray, colorless, but always as yellow, because in the spec- 
trum blue can never mix with the red, but always naturally 
mixes with the green, as this in imperceptible gradations 
passes into the blue. The red-green blind with shortened 
spectrum, possesses, however, the gray stripe at the border 
of pure green, as well as the others. Moreover, such a clas- 
sification would conflict with the blue-blindness, or, rather, 
violet-blindness, as then it ought to be termed, for the 
blue-blind with shortened spectrum never perceive violet, 
but only a greenish yellow as gray; they do not see the 
violet of the spectrum. 

The acquired anomalies of the sense of color qualitatively 
show the same phenomena as the congenital anomalies. 
Among them also we distinguish with certainty blindness 
for red and green, and total color-blindness. We observe 
these forms in atrophy of the optic nerves and amblyopia 
with central scotoma. According to H. Cohn, blue-yellow 
blindness is noticed also in detachment of the retina. 
If these observations should be confirmed by numerous ex- — 
amples, the principle of the antagonistic fundamental colors 
would in this department also be fully established.* . 

The differences between acquired and congenital anoma- 
lies, so far as our present very fragmentary investigations 
show, are limited to the three following facts: First, in con- 
genital anomalies the central sense of color may be defective, 
the peripheral normal (central color-scotoma), whereas in con- 


* I have myself observed such an anomaly in two cases of detachment of the 
retina: blue and yellow were mistaken for red or green. A sufficient number 
of investigations with the magnesium spectrum are, however, still required to 
ascertain whether in these cases there is a real qualitative anomaly of colors, or 
only a reduced sensibility for yellow or blue rays of light. I will here mention 
that, in the case of central scotoma, after complete restoration of visual acute- 
ness, the sense of color was perfectly extinct for contrast-colors and the pseudo- 
isochromatic plates. For bright pigment colors the perception had not been - 
lost, but pure blue was seen as green. In the other eye, the sense of color was 
perfectly normal. This case would be in favor of acquired akyanopsia. 
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genital anomalies only the reverse occurs (in reduced color- 
sense). Second, in acquired color-blindness, the spectrum 
may be discontinuous, yellow may be separated from blue 
by a broad black:stripe, which does not occur in congenital 
color-blindness. Third, in acquired color-blindness the 
strong-light spectrum (magnesium light or even the spectra 
of the metals) may be normal, which is never the case in 
congenital, real color-blindness. It may happen that no 
color is perceived in the ordinary spectrum, but in the strong- 
light spectrum all are perceived. No doubt, we have to 
refer many cases of acquired color-blindness to a mere re- 
duction of sensibility. 

In almost all intraocular affections (excepting those named 
above), choroido-retinitis, glaucoma, amblyopia, without cen- 
tral scotoma, hemianopsia and central disturbances of vision 
depending upon abnormal circulation in the corresponding 
parts of the brain, the sense of color as such is preserved, 
however reduced the sensibility for light. This seems to 
demonstrate the existence in the brain of separate centres 
for light-sense and color-sense ; yet there must be a connec- 
tion of fibres between them, since in a certain degree the 
sensation of colors depends upon the sensation of light. In 
accordance with this hypothesis are those cases of ambly- 
opia with central scotoma in which the visual acuteness im- 
proved, and the sense of color remained defective, or in 
which the reverse took place, of which I believe recently to 
have met an example. The former has also been observed 
after apoplexies (it is not improbable that the central scoto- 
mata, so frequently observed in old people, are the result of 
small central apoplexies). Acquired color-blindness without 
amblyopia has not yet been observed. I have seen one 
single case (the one cited in the last foot-note) in which S 
was —I again, though the sense of color remained reduced. 
Cases have been frequently noticed, in which the visual acute- 
ness was very considerable, while the permanent reduction 
of the sense of color was very great. Clinical studies 
have not yet yielded any important results concerning the 
acquired anomalies of the sense of color. It is not so much 
the investigation into the sensations of color as the inquiry 
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into the varying sensibility for homogeneous light that we 
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have to look for in expectation of important pathological 
discoveries. The methods for such researches, however, 
have yet to be developed. The only fact which thus far 
has received a certain practical importance consists in the 
diagnosis of central scotomata by examination with colors, 
for which, as for the first thorough investigations into this 
subject, we remain indebted to Th. Leber. The physio- 
logical proximal cause of the acquired anomalies is on the 
whole better known than the cause of the congenital ano- 
malies. The phenomena, as far as we know them, have to 
be referred, in the great majority of cases, to disturbances 
and destructions of the conducting nerve-fibres. 

In conclusion, one word on the examination of the color- 
sense in uncivilized nations. It seems more appropriate to 
examine the negro population of large cities in America by 
the usual methods of color-perception than to have color- 
scales presented to the savage Africans by scientific expe- 
ditions. The negroes speak English, and many of them 
can read. This seems the nearest way to receive positive or 
negative data concerning the so-called historical develop- 
ment of the sense of color. 


Explanation of the Plate. 


Figs. 1, 2, 3 represent the most interesting interchangeable colors 
of the red-green blind ; 4, 5 and 6, of the blue-yellow blind. Par- 
ticular care has been taken to make the tints as intense as was 
compatible with distinctness. Intense dark-red is seen as identi- 
cal with brown, the reddish tint of which, of course, is not 
perceived by the color-blind eye. This is accounted for by the 
fact that every yellow color reflects a great deal of red which, 
being physiologically the more effective color, is perceived only 
when the yellow becomes faint. By addition of a little more 
yellow to the two tints under 1, we would obtain the tints to be 
found in the latest edition of the pseudo-isochromatic plates. 
Those taking an interest in this subject will find darker hues of 
Class 3 in the plate of interchangeable colors added to that 
edition. By uniform alteration of the tints given in our plate, all 
interchangeable colors can be readily produced. For instance, 
by adding to the two tints under 6 an equal quantity of blue, 
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yellow and violet or pink will result ; likewise, by admixing, under 
4, the same amount of red to the blue and greenish-yellow. From 
this fact we conclude that the real interchangeable colors are 
limited within narrow boundaries by the laws for the mixture of 
pigments ; that any transgression of these, however insignificant, 
causes, for the color-blind eye, differences either of tint or in- 
tensity of light, or both. Thus, if the color-blind mistake pig- 
ments which do not exactly agree. with those here given, or de- 
rived from them by careful mixture, they are always deceived in 
their judgment. The interchangeable colors of the red-blind here 
given are designed according to the rule, 7. ¢., with normal S for 
red. With shortened spectrum they undergo some modification. 
The brown in 1 is darker, approaching to black, the tints in 3 be- 
come bluer throughout, the red reflected from them not being 
perceived, and consequently not neutralizing the blue. The gray 
of normal eyes in fact appears to some color-blind people slightly 
colored. The interchangeable colors of blue-blindness refer to 
the majority of the cases hitherto observed, in which the spectrum 
was greatly shortened. As far as they could be compared, this 
holds good also for blue-blindness with a complete spectrum. 
This rare form requires more exact study. We should imagine 
that a blue-yellow blind person with normal sensibility for green— 
in the cases of reduced spectrum, all the colors beyond the centre 
of green were extinguished—would see yellow with a greenish 
cast, and consequently blue with a red cast, as identical with gray. 
While the red-blind with reduced spectrum perceives comple- 
mentary colors as gray, the blue-blind would do the reverse, mis- 
taking violet and greenish-yellow for pure gray (obtained by mix- 
ing black and white). We must also imagine that in such a case 
the yellow, which is mistaken for red, is less intense than with re- 
duced sensibility of light for this color. 
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RESULTS OF AN EXAMINATION OF THE 
COLOR-SENSE OF 3,040 CHILDREN IN THE 
COLORED SCHOOLS OF THE DISTRICT OF 
COLUMBIA. 


By DR. SWAN M. BURNETT, WasuincTon, D. C. 


Lecturer on Ophthalmology and Otology in the Medical Department University 
of Georgetown, and Ophthalmic Surgeon to the Central Dispensary. 


‘fT is natural to expect that race should exert some in- 

fluence on the color-sense. Making abstraction of 
those cases of color-blindness which may be looked upon as 
arising from a faulty development of the optic nervous ap- 
paratus—the result of accidental circumstances, and not re- 
ferable to some general cause or causes, there remains a 
large body of cases which must be referred to influences 
operating in a general manner and affecting large masses of 
people. 

Under this latter head would appropriately fall, we think, 
the conditions surrounding the different races of men at the 
various stages of their development in civilization. Apply- 
ing the law of evolution here, we should expect to find dif. 
ferences not only in races at present on different civilization 
levels, but also in those now ona par, which have come 
down according to the law of heredity from remote ances- 
tors. From an ethnological point of view the question is an 
interesting one, and it seems to us, if followed out indus- 
triously and honestly, would lead to some important truth 
respecting the earlier history of man. Those nations to 
whom a quick sense of color was important for existence, 
would, it is fair to infer, have the fewest number of color- 
blind ; or, it may be, have the color-sense educated most 
highly in the direction of certain shades of some color or 
colors. The mind with a tendency to speculation can see at 
once the field that is opened up. 
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Up to this time no results have been published bearing on 
this subject except those by Cohn and Magnus of Breslau. 
They have found a difference in the percentage of color- 
blindness in Christians and Jews. The percentage in Chris- 
tian children Magnus found to be 2.83, while in the Jewish 
children it was 3.79. The same objection can be made, 
however, to these results as may be brought against mine, 
namely, that the numbers are not very great and are 
confined to one locality. As I gather from Magnus’ paper, 
the total number of Jews examined by him and Cohn was 
1,578. The percentage as found by Magnus in his indi- 
vidual examination of 764 Jewish children is given in the 
preceding paragraph. In those examined by him and Cohn 
together (814), the percentage for Jews was 4.1, while in 
1,947 Christian children examined at the same time, the per- 
centage was only 2.1. Of course the larger the number ex- 
amined, provided strict account is taken of the attendant con- 
ditions, the more reliable the results. In one school of 575 
which I examined I found only a single color-blind pupil, 
while in one class of twenty-five boys I found three color- 
blind. A less number than 2,000 I should not consider as 
yielding very positive data, though even 1,000 would, I 
think, give an idea of an inclination in one direction or an- 
other. 

It was for the purpose of determining whether the negro 
in this country is more or less liable to color-blindness than 
the white race that I sought and obtained permission 
from the Board of Trustees of the Public Schools of the Dis- 
trict of Columbia, to examine the color-sense of the children 
in the colored schools. 

In order that my results might be compared with those 
obtained in examinations of the white race, I adopted the 
plan that is in most universal use, that of Prof. Holmgren,* 
and with the modification he proposed for examinations 
of large bodies of people, and published in the Centra/lbl. f. 


* The English reader will find a translation of Prof. Holmgren’s work in 
the Report of the Smithsonian Institution for 1877. The subject is also treated 
in extenso in a book on “ Color-blindness. Its Dangers and Detection,” by 
Dr. B. Joy Jeffries, of Boston, now in the press of Messrs., Houghton, Osgood 
& Co. 
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Augenheilk., for Sept., 1878. This modification consists 
in taking from the pile of worsteds all the shades of 
green except the five shades of pure green, that is all the 
greens inclining to blue or yellow. For, as Holmgren very 
accurately reasons, these shades will only serve to confuse 
the normal eye, and thus retard the examination, while the 
true color-blind will surely make a mistake before he has 
removed the four shades of pure green remaining. In this 
way, it is true, we may overlook the very low degrees of 
diminished chromatic sense, but that is not what we wish to 
obtain. What we desire to find is the color-blindness that 
is sufficiently marked to be of practical importance. Ob- 
jections, I know, will be made to this method, but aside 
from the evident correctness of the modification, the name 
of the originator of the method which is by all acknowledged 
to be by far the best yet suggested, should carry much 
weight of authority. 

In no case in my examinations was the pupil set down as 
color-blind until, after repeated trials, it was satisfactorily 
proven that the error was one of incapacity to distinguish 
the colors selected as samples. In the case of children 
of six and seven years, this was often a task of much 
difficulty. 

Of the 3,040, 1,359 were boys and 1,691 girls. 

The ages ranged from six to nineteen years. 


INFLUENCE OF AGE. 


The grading of the classes in the public schools of the 
District of Columbia runs from one (the lowest) to eight 
(the highest). 

If the color-sense were a matter of education merely (in 
its restricted sense and confined to the individual in ques- 
tion), we should expect to find color-blindness most common 
among the lower grades, and less frequent among the higher 
grades. 

The subjoined table shows how color-blindness was di- 
vided among these grades. Under the head of “ difficulty” 
I have ranged those with a diminished chromatic sense; 
that is, though making mistakes at first, they afterward 
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“sampled” the colors properly. The high percentage of this 
class in the 6th, 7th and 8th grades is to be accounted for 
by the fact, that beginning with these grades I marked all 
down as “difficulty” where any mistake whatever was made. 
As I gained experience I was enabled to eliminate a number 
of these cases as having nothing to do with color-perception, 
but due to the fact that the pupils did not rightly under- 
stand what was required of them. 


No. of Pupils. 


Per cent. of 
Difficulty. 


Color-blind. 
Per cent. of 
Color-blind. 


DOM 


+ 


‘Total. 6-19 


It will be seen from an examination of the foregoing 
table that while the diminished chromatic sense decreased 
regularly from the first up to the fifth grade, there was no 
such decrease in color-blindness; the first grade, in fact, 
having only 0.8 per cent. while the third had 1.05 per cent. 
I think we are justified in inferring from this that the di- 
minished chromatic sense is capable of improvement by ex- 
perience, while color-blindness is not, at least under the 
system of education commonly in use. 

Further observation, however, is needed to confirm this 
point, the practical bearing of which must be evident to all. 


INFLUENCE OF SEX. 


Our figures show about the same relative percentage in 
the two sexes as the results obtained among the white race. 
In an aggregate of 12,290 examinations of females tabu- 
lated by Magnus,* the percentage was 0.75, while for males 


* Graefe’s Archiv, Bd. xxiv., Ab. IV., p. 198. 
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it was 3.27. In the 1,692 girls examined by me, 2 were 
color-blind, or 0.11 per cent.; 31 had diminished chromatic 
sense, or 1.89 per cent. Among the boys the percentage of 
color-blindness was 1.6 per cent.; 78 had diminished chro- 
matic sense, or 5.7 per cent. 

The following table shows how the anomalies of color- 
perception were divided among the sexes: 


_ |No. of Pupils. Color-blind. Difficulty. |Per ct. of Difficulty 
ols 8 6 |e 

I 332 297 5 17 | 15 5.4 5. 

2 257 318 5 I 20 8 7.3 2.5 
3 223 234 6 13 2 5.8 0.85 
4 216 292 2 I 8 2 3.7 0.69 
5 175 197 3 6 I 3-4 0.5 
6 75 III I 6 1 7.9 0.9 
_ 34 84 ° 2 2 5.8 2.3 
8 37 158 6 17.0 oO. 

Tot’l.! 1349 1691 22 2 78 | 31 5-7 1.89 


It will be seen from an examination of this table that in 
the first grade the percentage of “difficulty” is about the 
same in both sexes. The difference, however, is increased 
greatly already in the second grade. In the first grade there 
are few children above six years of age, and some are even 
younger, though they were reported as being of that age. 
It would seem, therefore, that in the earlier years of life the 
“diminished chromatic sense” is about the same in the two 
sexes, but that as age advances the girls develop their sense 
of colors much more rapidly than boys. This can, I think, 
be very properly accounted for by the fact that girls begin 
to exercise their color-sense at a much earlier age than boys. 
All who have made examinations of this character know 
that girls, as a rule, pick out the shades of the “sample” 
with much greater celerity than boys, even when the boys 
are perfectly normal as regards their color-sense. In chil- 
dren of five or six years, however, I have found that there 
is absolutely no difference in this respect in the sexes, the 
girls being quite as slow as the boys. 
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DISTRIBUTION OF THE BLINDNESS AMONG THE COLORS. 


The blindness was divided among the three fundamental 
colors as follows: 
Red-blind, 19 
Green-blind, 3 
Violet-blind, 3 


' No case of total color-blindness was found. 

The most noteworthy point in the distribution is the 
small number of green—as compared with the red-blind. No 
examinations published up to date show so small a percent- 
age of green-blindness, and none except those of Magnus 
show so large a percentage of violet-blindness. 

It is very probable, however, that larger statistics would 
change these percentages very materially. Of the violet- 
blind, two were boys and one a girl. 

In examining very young children, I observed a very 
marked tendency to lay blue of medium shade with the 
“sample” of green. In calling their close attention to the 
two colors side by side, however, the mistake was in every 
instance corrected. 

This fact may have some importance in the study of the 
development of the color-sense, if taken in connection with 
a fact brought to my notice by Major Powell, of the U. S. 
Geological Survey. He says that the North American In- 
dian, whose habits and history he has been studying for 
many years, cannot see any difference between the color of 
the grass and that of the sky. Do we have in both these 
instances a weak perception of violet? 

Accepting the Young-Helmholtz theory of the percep- 
tion of color and applying it to the explanation of color- 
blindness, it would be a fair inference, I think, that we had. 

From a practical standpoint, it seems to me quite a re- 
markable fact that we do not have on record (at least so far 
as I have been able to learn) a single instance of a railway 
accident in this country due to a mistake in the color of a 
signal. We have no reason to suppose, from the statistics 
thus far obtained, that the defect of color-blindness in our 
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general white population is less than that of other countries 
—England, for instance—and if our railway accidents are 
less from this cause than in some other countries, we must 
seek an explanation for it on some other ground. How 
much of the immunity is due to the custom in quite general 
use in America of controlling the movements of trains by 
telegraph it would be hard to determine. I beg leave to 
suggest an explanation, which is at least plausible, of the 
more common occurrences of mistakes in the color of a 
signal in such countries, like England, for example, as are 
liable to sudden and heavy fogs. 

The person who is blind to only one color of the spec- 
trum is not in such a pitiable position as one would, at first 
view, suppose. Take the green-blind, for instarice. He is 
totally blind only to saturated green, which is not often 
found in nature outside the solar spectrum. To him, the 
saturated green is, of course, black. The other shades of 
green, containing (according to the theory) a greater or less 
quantity of red and violet, are more or less brilliant, accord- 
ing tothe proportion in which these two are combined in 
the given color. The green-blind then would be able, by 
practice, to distinguish between the different shades of green 
by means of the greater or less brilliancy of the tints, a 
variation in the zz¢ensity of the ether-waves serving him in- 
stead of a variation in their zumbers. To sucha persona 
red signal does not appear the same as a green signal. He 
distinguishes them by the difference in their luminous in- 
tensities, and there is no reason why he should not be 
able to carry this difference of intensity in his mind just 
as the normal, educated eye does differences in color. It 
is only when the red has lost some of its luminous intensity 
that he confounds the two and becomes liable to mistakes. 
Such a diminution of intensity is easily effected by fogs, 
smoke, etc. 

A fog arising suddenly would obscure the red signal to 
such a degree that to the green-blind engine driver it would 
appear as green, and of course he would drive his engine 
ahead as though the track were “clear.” If he were aware 
of the exact density of the fog he might be able to make 
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allowance for the change in luminous intensity, and even 
under these circumstances avoid running into a “danger” 
signal. But if the fog arise suddenly, and at a time when 
he has no means of making comparisons, there is nothing 
to save him from this catastrophe. 


SUMMARY. 


Of the 3,040 pupils from 6 to Ig years, 24 were color- 
blind, or 0.78 per cent. Of the 1,691 girls 2 were color- 
blind, or 0.11 per cent., and of these one was violet-blind 
and one red-blind, 31 had diminished chromatic sense, being 
1.87 per cent. Of the boys (1,349) 22 were color-blind, or 
1.6 per cent. Of these 17 were red-blind, 3 were green- 
blind and 2 were violet-blind; 78 or 5.7 per cent. had di- 
minished chromatic sense. 

In making comparison with other statistics, it willbe 
necessary to select those which were obtained under condi- 
tions as nearly similar to mine as possible. For this reason 
I discard the percentages taken from the examinations of 
railway employés, etc., and take those of Magnus, for the 
reason that his were school-children also, and the artificial 
conditions are as nearly the same in both cases as we can 
expect to get them. 

Magnus found in 3,273 boys 100 color-blind, or 3.27 per 
cent. The difference between this percentage and the 1.6 
found by me in the negro boys is quite remarkable. 

It would, however, not be justifiable to accept this per- 
centage as final, until further and more extensive statistics 
shall have corroborated it, though I am quite convinced that 
a very extended examination will not yield results differing 
materially from those recorded in this paper. 

It will, probably, be objected to my statistics that the 
negroes I have examined are not of pure blood, and that it 
would not be proper to apply to a pure race a law found in 
operation in a mixed race. 

I acknowledge that there is a certain amount of force in 
this objection, but as we have not in this country any avail- 
able large congregation of those of pure blood, we must 
take such as we can find, and as the process of amalgama- 
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tion is going on every day, it is important that examinations 
be made now, before our results can be further vitiated from 
this cause. There is this to be said, however: Certain races 
which have a tendency to or an immunity from a disease 
often carry the tendency or immunity to other races with 
which they become mingled. Thus trachoma, from which 
the negro seems to be quite if not entirely free,* is seldom, 
in my experience, found in the mulatto. It is therefore pos- 
sible that the sharpened chromatic sense of the negro (if it 
is finally found that he has it) may be carried with his blood 
into the mixture with the white race. This, however, it 
must be confessed, is pure speculation. 

All those examined by me had a certain amount (with a 
few exceptions, at least one-fourth) of negro blood in their 
veins, and their antecedents, on one side at least, had lately 
been slaves. 

Three of the number were albinos, two boys and one 
girl, none of whom were color-blind. In all three there 
was a nystagmatic condition. 

There is one other point which may not be without its 
importance. A certain relation has been supposed to exist 
between color-blindness and deafness to certain tones, or at 
least a “‘ bad ear for music.” 

The negro, as is well known, has a remarkably fine ear for 
melody, and catches up airs with exceeding quickness. They 
have also a love for brilliant colors. Whether these two are 
in reality correlated must be determined by future investi- 
gations. None of my color-blind were tested as regards 
their tone-sensation. 

I take pleasure in returning thanks to Drs. Harrison and 
McArdle for valuable assistance in carrying forward these 
examinations, and to Mr. G. F. Cook, Superintendent of 
Colored Schools, for facilities afforded me in prosecuting 
the work. 

May 11, 1879. 


* See paper by the author on “ Trachoma as Influenced aby Race” in Trans, 
Internat. Oph. Congress. N. Y., 1876. 
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REPORT AND REMARKS ON A SIXTH HUN- 
DRED OF CATARACT EXTRACTIONS, 


PERFORMED ACCORDING TO VON GRAEFE’S METHOD. 


By H. KNAPP. 


HE following series of cataract extractions is distin- 
guished by two prominent features: The occurrence 

of destruction of the non-operated eye by sympathetic oph- 
thalmia in one case, and the almost total absence of iritic, cap- 
sulary and cyclitic processes in the last sixty-six cases, owing, 
as it seems, to a modification in the opening of the capsule. 
The loss of the non-operated eye by sympathetic oph- 
thalmia is the most unfortunate and most mortifying 
among the numerous unsatisfactory consequences of 
cataract operation, for a fatal issue occurs scarcely ever. 
The results of cataract operations are, in a comprehensive 
manner, commonly classified as good or full results, moder- 
ate or half results, and failures. The first and last groups 
are well enough defined, but the second group, that of the 
moderate results, comprises many exceedingly unpleasant 
conditions, some of them worse than failures. These con- 
ditions are the results of partial keratitis, iritis, capsulitis, 
and cyclitis. In many cases they are of a chronic nature, 
and in the course of months lead to closure of the pupil and 
pseudo-membranes behind the iris and posterior capsule, 
reducing the moderate amount of visual acuteness, which was 
left when the acute symptoms had subsided, to quantitative 
perception of light, and entailing the many after-operations 
—iridectomy, iritomy, ‘etc..—the number of which, in 
some statistical reports, is quite out of proportion to the low 
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number of failures and half results which are cited. I have 
always made it my particular study, carefully to watch and 
note down the reactive processes following the operation, 
being convinced that their knowledge sooner or later must 
lead to conclusions which cannot be without value in the 
consideration of questions relating to the indications, prog- 
nosis, and mode of operation of the different forms of catar- 
act. I shall record the present series in the same manner 
in which my former reports * were presented, for I think 
they may be read not entirely without interest by other 
operators, and add a fragment to the accumulated material 
which is at the disposal of the authors who want to treat 
critically and comprehensively of the cataract question 
in all its aspects. 


I. INFLUENCE OF THE AGE+ OF THE PATIENTS ON THE 
RESULT OF THE OPERATION. 


RESULTS. 


Number of 
operations. Moderate. Failure. 


10 


The foregoing table would lead to the conclusion that 
the age of the patients had no essential influence on the 
result of the operations; yet the number of 100 operations 
is too small to exclude what may be the result of chance. 


* First report, (100 peripheric linear extractions). Graefe’s Archives, xiii, 1 
pag. 85-125. Second report, (100 ext.), A. f. O., xiv, 1 pag. 285-317. Third 
report, (t00 ext.), ARCH. OPHTH. AND OTOL., Vol. 1, No. 1, p. 103, etc. 
Fourth 1eport, (200 extractions), ARCH. OPHTH. AND OTOL., Vol. vi, p. 3, etc. 


+ I have omitted in this report the nationality of the patients, since it showed 
no appreciable influence on the operation and its results. I may mention, how- 
ever, that there was no colored person among them. 


: Age in years. 

J 100 89 


Knapp. 


II. CHARACTER OF THE CATARACT. 


The influence exerted by the character of the cataract 
both on the performance of the operation and its final re- 
sults, is seen in the subjoined table. 


OPERATION. RESULTS. 
Character of 


Cataract. | Number. || smooth, |. With Moderate 
|Accidents. 4 


Failure. 


a 


OL 


Mature. 64 12 


Immature. 
I 


Hypermature. 4 


Complicated. 12 9 3 


Total. 100 80 20 


I 10 


In looking over the preceding table, the first point which 
attracts our attention is, that of seventy-six cases of MATURE 
UNCOMPLICATED cataract sixty-four were operated on with- 
out any accident, and that all these yielded a good result. It 
seems quite natural that mature uncomplicated cataracts 
should furnish the smallest number of accidents and the 
highest number of successes, yet it is the well-known experi- 
ence of all operators that every now and then a good case, 
well operated on, results in a total failure by sloughing of 
the cornea or an internal inflammation, the occurrence of 
which we are utterly unable to account for. 

The. operation was accompanied with accidents in twelve 
cases out of seventy-six of mature uncomplicated cataract. 

The accidents in the eight cases which had a good result, 
were the following: 

Considerable hemorrhage into the anterior chamber, I 
Bruising of the iris, followed by iritis, . 
Remnants of cortex left, ‘ 


The accident in the case which had a moderate result, 
(S xy at time of discharge, fourteen days after operation), 
consisted in prolapse of vitreous, followed by diffuse hya- 
litis. 
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The accidents in the three cases of failure were: in the 
first, prolapse of vitreous; in the second, small section and 
prolapse of vitreous; in the third—a badly behaved drunk- 
ard—,smallness of section and bruising of the corners of the 
iris, followed by purulent iritis. 

In the three cases of IMMATURE cataract cortex was left 
behind, in two. All three did well, a result which, if small 
numbers could have any statistical significance, would be at 
variance with my previous experience. 

The HYPERMATURE cataracts showed a comparatively great 
number of accidents connected with the operation (four out 
of nine), and 33 per cent. of failure. The accidents con- 
sisted in considerable hemorrhage into the anterior cham- 
ber in two cases, having no unpleasant consequences, and in 
prolapse of vitreous in two other cases, causing the loss of 
the eye in both. 

In twelve cases the cataract was COMPLICATED. 

In two cases the cataracts were traumatic with adherent 
leucoma. Operations successful. 

Cataracta accreta was present in three cases; the opera- 
tion was smooth in two, it was followed by considerable 
hemorrhage from the iris in one case. Result good in all. 

Sclerochoroiditis posterior with synchysis was present in two 
cases: in the one the lens was extracted within its capsule 
without loss of vitreous and with good result, in the other 
a moderate quantity of cortex remained in the eye. The 
operation was followed by protracted irido-choroiditis, caus- 
ing sympathetic ophthalmia and blindness in the other. 

Choroiditis disseminata was present in one case. Opera- 
tion without accident. Eye lost by ring-abscess. 

Synchysis and subluxation of the lens in one case led to 
escape of fluid vitreous after corneal section, ‘“ accouche- 
ment forcé”’ with more loss of vitreous, and destruction of 
the eye by purulent hyalitis. 

In one case of disciform cataract with discolored iris and 
two small ciliary staphylomata,—cyc/itzs,—the lens was re- 
moved piecemeal by external pressure with some loss of 
vitreous. Clyclitic redness for four weeks, capsular opaci- 
ties, S 31°;, to be improved by secondary operation. 


* CONSEQUENCES. 
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In one patient there was dacryo-cystoblennorrhea on both 
sides. The lachrymal sac was opened, injections of sul- 
phate of zinc were made into it, and the conjunctiva was 
frequently cleansed with a weak solution of chloride of 
sodium. The extraction in one eye healed without disturb- 
ance; in the other, done three months later, it was fol- 
lowed by purulent keratitis. 


III. INCIDENTS DURING THE OPERATION, AND THEIR 


Since I shall speak of the mode of operating more in de- 
tail further on, I will here mention that the method was 
that of Graefe’s modified linear in all cases. In the first 
thirty-four cases I exsected, as a rule, a quadrangular piece 
of the anterior capsule, in the remaining sixty-six cases the 
capsule was opened at the periphery only, z. ¢., either by a 
T shaped or a linear horizontal incision. 

Seventy-five operations were perfectly smooth and fol- 
lowed by good results in seventy-two cases, by loss of the 
eye in three. 

Twenty-five operations were connected with incidents, 
and showed good results in seventeen cases, a moderate re- 
sult in one, loss of the eye in seven. 

The incidents were as follows: 

1. Notable dleeding immediatety after the tridectomy in 
five cases. In one of them the wound reopened a few days 
later, in another there was congestion of the iris, in two 
others iritis with adhesions, in another again the blood pre- 
vented the complete evacuation of the cortex, in three it 
had no consequences. In no case was the reaction consid- 
erable, and good results were obtained in all. 

2. Considerable remnants of cortex were left in six cases. 
In the first the wound reopened ; in the second the remnants 
caused transient congestion of the iris; in the third a pseudo- 
membrane in the pupil, requiring subsequent division; in 
the fourth their slow absorption was hastened by a discission 
ofthe closed capsule; in the fifth they absorbed quickly. In 
these five cases good results were obtained, but in the sixth 

the remnants of cortex led to the loss of both eyes, of the 
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first by slow irido-cyclitis, of the second by sympathetic 
ophthalmia. 

3. Escape of vitreous occurred in ten cases, of which four 
nevertheless had good results, one only a moderate result, 
and in five the eye was lost. Of the four cases with good 
results, the first was a traumatic cataract; the second an 
ordinary cataract, where only one bead of vitreous escaped 
during the manceuvres for removing the remnants; the third 
a complicated disciform cataract; and the last an ordinary 
cataract in which the section had been large and very peri- 
pheric, and the opening of the capsule sufficient, but vitre- 
ous protruded through the centre of the wound, the lens 
was removed with a large spoon, after which another portion 
of vitreous escaped. The operation was followed by sec- 
ondary cataract, the division of which yielded S 29. 

The moderate result mentioned in one'case was due to 
diffuse opacity of the vitreous. 

The loss of the eye in the five unfortunate cases was caused 
by suppuration of the vitreous. In the first the lens was re- 
moved with a largespoon; in twoothers within the unbroken 
capsule without introduction of a traction instrument ; in the 
last two cases the vitreous protruded after the expulsion of 
the lens from no other appreciable cause than undue 
pressure on the part of the patient. 

Only exceptionally an anesthetic was used. I think that 
two failures of the present series might have been averted 
had ether been administered. 

4. In two cases the iris was considerably bruised by the 
escaping cataract. The consequence was an iritic pupillary 
membrane in one case, in which a good result was obtained 
by asubsequent discission, whereas in the other the eye was 
lost by suppurative kerato-iritis. Moderate bruising of the 
columns of the coloboma was often observed, but then I 
always took the precaution of cutting the bruised portion 
of iris away. 

IV. REACTIVE PROCESSES. 

1. Tardy.closure of the wound was noted in one case. Re- 

sult good. 


2. Reopening of the wound in three cases. Results good. 
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3. After-bleeding in eight cases. No irritative reaction. 
Results good. 

4. Cystoid scar in one case. Noirritation. Result good. 

5. Adhesion and incarceration of iris in eight cases. In 
the majority of them there was hyperemia of the iris and 
unusual circumcorneal injection and the incarcerated iris, 
therefore, was removed by a subsequent operation within the 
first or second week after the extraction. This procedure is 
simple.. The eye is kept open by the ordinary wire specu- 
lum and steadied by fixing forceps, the conjunctival cover- 
ing of the protruding iris split with the cataract knife, the 
iris, as far as it can be taken hold of outside or within the 
corneal section, seized with a pair of iris forceps, drawn out 
and cut off. The aqueous humor always escapes. The 
operation causes only slight or moderate pain, and can in 
some cases be performed even without steadying the globe. 
No reaction followed in any case. 

6. Simple iritis was noted in six cases, which were all suc- 
cessful. 

7. Spongy tritis in four cases. All well. 

8. Simple hyalitis (diffuse opacity of the vitreous) was 
conspicuous in ¢wo cases. In the one it occurred after 
slight protrusion of vitreous, which for a week hung out of 
the wound in the well-known shape of mucus-like, stringy 
bands. It was twice cut off. Result good. Inthe other it 
likewise occurred after loss of a small quantity of vitreous. 
Result moderate. 

9. Simple capsulitis with diffuse opacity of the vitreous 
was observed in one case after prolapse of vitreous. Result 
good. 

10. Cyclitis, or irido-cyclitis, was noticed in three cases. 
In one it followed a smooth operation, was mild, and did not 
prevent a good result. In the second it likewise followed a 
smooth operation, but led to slow shrinkage of the globe. 
The patient was a very decrepit man of seventy years, 
who died from old age several months later. In the 
third case the operation was impure, cortex remained in the 
eye, and iris was caught between the lips of the wound, 
without protruding, however. The protracted inflammation 


os 
. 
| 
‘ 
: 


A Sixth Hundred of Cataract Extractious. 207 


produced sympathetic ophthalmia, which, in spite of the 
prompt removal of the eye, did not prevent the other from 
becoming blind. For particulars of this sad case see the 
end of this section. 

11. Total suppuration of the cornea was witnessed in 
three cases. In the first the iris was bruised and the corneal 
wound, probably, too small. In the second—an eye with 
choroiditis disseminata—the opening in the capsule was 
small, and considerable rubbing done to clear the eye from 
remnants of cortex. In the third case the cataract was un- 
complicated and the operation smooth, but there was chronic 
dacryo-cystoblennorrhcea. No reaction until the fourth 
day, when the corneal wound suddenly became infiltrated, 
and “ ring abscess” developed. 

12. Purulent irido-capsulitis occurred in one case after a 
regular operation. The dense pseudo-membrane was divided 
with a sharp needle, and S improved from 5%, to 2%. 

13. Suppuration of the vitreous was noticed,and destroyed 
the eye, in five cases, in all of which the operation had been 
complicated with considerable loss of vitreous. 


TO REVIEW: 


RESULTS, 


Nature of reactive processes. | Frequency. 


Moderate, | Failures. 


. Tardy closure of wound. 

. Reopening of wound. 

. After-bleeding. 

Cystoid scar. 

. Adhesion & incarceration of iris, 
. Simple iritis. 

Spongy iritis. 

. Simple hyalitis. 

Simple capsulitis. 

. Cyclitis and irido-cyclitis. 

- Total suppuration of cornea. 
. Purulent irido-capsulitis. 

. Suppuration of the vitreous. 


Total, 
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The above-mentioned case of irido-cyclitis which was fol- 
lowed by sympathetic ophthalmia was carefully observed in 
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all its stages, and deserves, as I think, a special description. 


Mr. C. S. D., et. 64, of New York, consulted me first, June 13, 
1873. He had always been very near-sighted in both eyes, and 
for the last years his visual acutéhess had slowly diminished. The 
nuclei of both lenses were amber-colored, the cortices transparent. 
Fundus visible. Eighteen months later I examined him again. 
M 1: 44; S #5 ; cataracts not materially advanced. He had been 
addicted to alcohol for many years, and was feeble in health. 

In October, 1876, he came again. The right lens showed a dark- 
colored nucleus, but a semi-transparent cortex. With the left eye 
he was still able to decipher ordinary print. He was utterly dis- 
contented with his condition, and thought life unendurable, unless 
his sight could be improved. ‘Thinking that his cataracts would 
require some years yet, perhaps more than he had to live, to ripen en- 
tirely, and that for high degrees of myopia even healthy crystalline 
lenses had been successfully extracted, I yielded to the entreaties 
of the patient and his wife, at least to operate on one eye. The 
functional examination showed no defect but myopia. The ex- 
traction of the lens, October 20, 1876, was done without accident. 
No lens matter seemed to have remained in the eye. Pat. count- 
ed fingers. Iris adherent in inner corner of wound. 

October 21st—Had no pain whatever. Iris greenish. Pupil 
filled with gray cortical matter. In the afternoon, pus in anterior 
chamber. Iris protruding in inner corner of wound, was cut off, 
after which ant, chamb. filled with blood. October 22d. Yellow 
mucus in wound. Chemosis. October 23d. Inthe wound lies a 
gray mass, (lens matter or vitreous), which cannot be removed by 
pressing with thelids. During several days the blood slowly ab- 
sorbed, coloboma and iris visible, wound closed, the thin grayish- 
yellow mass still occuping the centre of the wound. 

November 2d.—Pain in ciliary region. November 5th. Beginning 
of perityphlitic attack, which was treated by Dr. Loomis. and 
lasted five days. During this time the eye cleared up, but the pu- 
pil closed completely and the iris was drawn upward. In the fol- 
lowing week the cormo-scleral cicatrix was retracted. Perception 
of light only in the outer and lower quadrant of #. The following 
weeks nothing remarkable in the right eye, but in the morning 
sometimes a slight redness in the left which disappeared during 
the day. 

December 3d.—Right eye redder ; chemosis ; a drop of pus vis- 
ible in pupillary membrane, increasing the next day. December 
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5th, Wound was opened and pus removed. December 6th. Wound 
opened again, pus and a piece of capsule removed. During the 
next few days the irritation diminished, the eye grew gradually 
whiter and the patient was to be discharged when suddenly, on 
December 15th in the morning, without any symptom of sympa- 
thetic irritation, a redness appeared in the left eye. On closer ex- 
amination delicate synechiz were discovered all around the pu- 
pil, less at the upper-outer half than at the lower-inner. Atropia 
and six leeches to temple atonce. Room dark. At noon the pupil 
not yet being dilated and the diagnosis of sympathetic iritis thus 
confirmed, the right eye which was tender on pressure in the up- 
per ciliary region, was enucleated without accident. 

December 16th—a.M. Upper half; p.m., lower half of pupil 
dilated. Stretched filiform synechiz all around; remnants of 
pupillary membrane and pigment from posterior surface of iris 
lying on the capsule. Conjunctival injection especially at lower 
half of globe. December 17th. All synechiz but three in lower 
part,torn. Irritation less. Patient feels comfortable. Wound 
of enucleation healed. 

December 19th —All synechiz and the deposits on the capsule 
have disappeared, but eye somewhat irritated. Leeches. Decem- 
ber 20th. Eyes clearer, iris brighter, pupil clear, though not fully 
dilated. This improvement lasted until December 25th, ten days 
after the enucleation of the other eye, when there appeared deeper 
circumcorneal injection, and some synechiz extended from the 
lower margin of the pupil over the capsule of thelens. Pain at 
night ; upper ciliary region tender to the touch. From now at- 
tacks of inflammation with intense pain, lachrymation, and in- 
creased redness alternated with remissions fora month. New fili- 
form synechie formed, tying the whole pupillary edge down to 
thecapsule. The surface of the iris grew dull and uneven. The 
filiform synechiz coalesced and formed a uniform circular syn- 
echia—exclusion of the pupil. The iris showed nodular, dirty- 
looking elevations in different parts, then its middle portion bulged 
all around, whereas the minor zone was united to the capsule—cra- 
ter-shaped pupil. The circular synechia broadened, became vas- 
cular and spread over the whole pupil—occlusion of pupil. The 
tension of the eye was mostly normal. The upper ciliary region 
remained tender to the touch. The treatment consisted in leeches 
to the temple, atropine, morphia and chloral-hydrate internally, 
and morphia hypodermically. On February 26th, two months 
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after the enucleation of the first eye, the patient was discharged. 
He felt easier and could count fingers at the distance of one foot. 
In a month he grew completely blind. Two years later, if the re- 
port was true, he ended his life by committing suicide. 

Examination of the enicleated eyeball after it was hardened in 
Miiller’s fluid. Dimensions normal; cornea, however, shrunken 
and vertically wrinkled, a retracted scar along its upper border. 
An equatorial section showed the retina folded in the centre of the 
eye, attached in front to the ciliary body, behind to the optic 
nerve. It was converted into connective tissue filled with numer- 
ous small round bodies ; both limiting membranes preserved, but 
the other layers difficult to recognize. The jelly-like vitreous en- 
closed round, and stellate cells in an irregular network of fibres. 
The choroid was of normal appearance and thickness, but the 
microscope showed it densely infiltrated with pus corpuscles, with- 
out, however, destroying its structure. 

A meridional section through the anterior half of the globe, pass- 
ing through the centre of the scar, discovered the following con- 
ditions: The ciliary body and anterior part of the choroid were 
drawn forward and stretched. The iris lay as a transverse septum 
very near the cornea, partly emprisoned in the corneal cica- 
trix. The shallow anterior chamber was filled with a grumous 
substance which under the microscope showed a molecular mass 
containing red blood-corpuscles and pus-cells. The cornea in the 
region of the scar thickened, the wound-canal enclosing, almost to 
its entire extent, doubled-up iris, from the anterior end of which 
new-formed connective tissue, exceedingly rich in small round 
cells, protruded over the outer surface of the cornea, extending 
4 or 5 mm. over the sclerotic. Thecapsule lay wrinkled behind that 
portion of the iris which was situate within the corneal scar. The 
iris and ciliary processes had almost lost their peculiar structures, 
being converted into connective tissue which was densely inter- 
spersed with lymphoid cells. Thick pseudo-membranes of con- 
nective tissue, filled with blood and lymphoid corpuscles, were situ- 
ated behind the iris, stretching transversely across the globe, uniting 
the ciliary processes of one side with those of the other. They 
originated in the inner covering of the whole ciliary body. The 
iris, wedged in the corneal wound, showed its pigment cells and 
numerous lymphoid bodies enclosed in irregular connective tissue 
of inflammatory origin. 

All the changes found in this eye were the result of plastic inflam- 
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mation with abundant new-formation of connective tissue which 
stretched, dislocated, compressed, and histologically altered the 
inner membranes. It would lead too far in this place to de- 
scribe these changes in detail. I, therefore, reserve it for another 
occasion. 


Vv. FINAL VISUAL RESULTS. 


in 8 cases. 
“ 


Total, 100 cases. 

This table shows that a good result was obtained in 89 per 
cent., a moderate result in 1 per cent., and no result (failure) 
in 10 percent. To this has to be added one eye lost by 
sympathetic ophthalmia. 


VI. AFTER-OPERATIONS. 


There were, in this series, thirty-nine operations performed 
for secondary cataract. Thirteen were made on the thirty- 
four cases in which a piece of capsule was exsected during 
the extraction; twenty-six on the sixty-six cases with peri- 
pheral capsulotomy.* The relative frequency of alter- 
operations, therefore, was about the same in both categories. 
Since the cases with peripheral capsulotomy are of more 
recent date, many of them, I do not doubt, will still require 
a secondary operation. The relative frequency of secondary 
operations, thus, will be considerably greater in extractions 
with peripheric capsulotomy. 

In one case the operation for secondary cataract was done 
with a Graefe’s knife, in all the others with a broad needle. 
At first I used a Graefe’s retina-needle, which answered the 


* Though cystotome is a household word in ophthalmology, I prefer the words 
capsulitis and capsulotomy to the philologically more correct words cystitis and 
cystotomy, since these have been long used in reference to the urinary bladder. 
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purpose well. Then I tried needles which were slightly 
larger. They proved inappropriate, as they did not retain 
the aqueous humor, and at times slipped out of the eye 
when drawn toward the cornea after the horizontal slitting 
of the capsule was completed. Then I had a needle made 
with one cutting surface only, which is straight, while the 
back is curved like the beak of a bird. The stem is care- 
fully adjusted in its thickness so as to keep the aqueous 
humor back. Messrs. Tiemann & Co., after some experi- 
menting, have succeeded in making for me these needles 
which proved satisfactory, both as regards sharpness and 
correct proportions. Other operators have worked in the 
same direction, as the valuable paper of Dr. Sichel, Jr., pub- 
lished in Zehender’s Klin. Mon., year 1877, p. 273, etc., 
demonstrates. 

I have always endeavored to make a large J shaped in- 
cision into the capsule. In the majority of cases I succeeded 


-well. The puncture was made in the outer part of the 


cornea, ‘a short distance above the horizontal meridian, and 
3 or 4 mm. remote from the corneal margin. The needle 
was thrust in with its blade parallel to the surface of the 
iris as far as the opposite margin of the pupil, then turned 
on its axis with the sharp edge toward the capsule, and the 
capsule was cut, not torn, horizontally across. Then the 
needle was turned on its axis again, its point pushed up- 
ward, in front of the capsule, toward the basis of the colo- 
boma, and a vertical cut was made in the capsule from the 
upper part of the coloboma down into the horizontal cut, 
whereupon the needle was withdrawn. The shreds of cap- 
sule at once retracted and a clear triangular space was ob- 
tained in the centre of the pupil. If the horizontal section 
of the capsule was situated above the lower edge of a me- 
dium-sized pupil, I made a third cut into the capsule, by 
passing the needle over its lower portion and slitting it up- 
ward, as its upper portion had before been slit downward. 
This produces a crucial incision, and a quadrangular opening. 
The whole operation should and can be done without empty- 
ing the anterior chamber; only a small quantity of the 
aqueous humor need escape. Should vitreous escape, then 
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some step of the operation, or the proportions of the instru- 
ment are faulty, and the operation may be followed by un- 
usual irritative reaction. All these operations were per- 
formed by artificial illumination. 

In all the cases but one, the reaction after the secondary 
operation was very mild or scarcely perceptible, and it was 
rare that the patient was not discharged on or before the 
fifth day. The one case in which there was more reaction 
was that of an old lady, whose cataract I had removed with- 
out accident, exsecting as usual, a quadrangular piece of 
anterior capsule. The escaping cataract had pushed the 
crura of the coloboma outward and must have bruised 
them. Iritis with hypopyon was the consequence, and left 
the eye with a dense pupillary membrane. In attempting 
to divide this membrane with the needle, I detached it from 
the iris. Circumcorneal congestion, pain and hyperemia of 
the iris followed, but the patient was discharged in twenty 
days with a nicely black pupil, some diffuse opacity of the 
vitreous, white sclerotic and S 2%. 

In every case was the sight of the patient improved by 
the division of the secondary cataract. In a few cases the 
first division did not produce a sufficiently large opening. 
This occurred principally when the needle was not appro- 
priate, and aqueous escaped during the horizontal section, 
preventing the needle from being pushed upward between 
capsule and cornea for the sake of making the vertical cut. 

Other after-operations, iridectomy, iritomy and the like, 
have not been practised, since there were no indications for 
them, with the exception, perhaps, of the one case just 
described. 


Having thus laid the results of this series of cataract ex- 
tractions before the reader, I may be allowed to make some 
remarks about 


VII. THE METHOD OF OPERATING. 


In the first thirty-four cases I did not deviate from the 
method described in my last report (Archives of Oph- 
thalmology and Otology, vol. vi, p.g1,etc.) Yet the close 
study of the preceding two hundred extractions with the 
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manifold reactive processes of which the paper just men- 
tioned gives a faithful and detailed account, and the result 
of the first thirty-four cases of the present series, among 
which there were six failures and, in addition, one eye lost 
by sympathetic ophthalmia, made so deep an impression 
on me that I resolved to resort to a safer method. The 
reactive processes were in the majority of the cases caused 
by two factors: 


(1) UNCLEANLINESS OF THE CORNEAL WOUND dy iris, 
capsule, and fragments of lens lying in it, and 

(2) UNCLEANLINESS UF THE ANTERIOR CHAMBER dy 
shreds of the capsule cut or torn open, and by remnants of 
cataract. 

I have always adhered to the linear principle of the cor- 
neal section, since a linear closes better than a curved sect- 
ion, and consequently offers more favorable conditions for 
primary union. Every now and then I have formed a flap 
of more than moderate elevation, but the gaping of the 
wound by the contraction of the ocular muscles, the expos- 
ure of the cavity the anterior chamber, and the danger of 
the tilting over of the flap during the later steps of the opera- 


“tion, have in every case again demonstrated to me the ad- 


vantages of a linear section or of section with but slight 
elevation. In opposition to De Wecker (Chirugie Ocu- 
laire, 1879, and Annales d’Oculist. lxxxi, p. 109, etc., 1879), 
I confess that I consider the linear principle, introduced by 
Von Graefe, a decided advantage in the methods of cata- 
ract extraction. 

The iridectomy was always broad in order to avoid bruis- 
ing of the edges of the coloboma and incarceration of the iris, 
yet, as the statistics show, these injurious accidents have 
happened not unfrequently. 

The excision of a quadrangular piece of the anterior cap- 
sule can be nicely effected and gives rise to smooth healing 
and excellent results in the majority of cases. Yet it has 
two disadvantages: 

(1), It seems difficult to circumcise the quadranglar piece 
completely, and I have a suspicion that at the upper border 
a pedicle is not infrequently left, which, when the central 
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piece is drawn out of the eye with the cystotome or comes 
out with the cataract, remains in the wound. Several times 
I have been able to demonstrate this by grasping, with 
delicate forceps, minute pieces of tissue which lay in the 
wound when the extraction was completed. The micro- 
scope discovered them to be shreds. of capsule. They 
are the more likely to be found between the lips of 
the wound, the more pains are taken to remove the rem- 
nants of cataract by the rubbing manceuvre. In order 
to clear the wound of foreign substances, I have long . 
tried to extract, with a delicate pair of forceps, every- 
thing that lay in it, and, not satisfied with that, I passed a 
thin, blunt spatula through the section to shift back into the 
anterior chamber such particles of capsule and lens as I 
could not see. These procedures, however, have the disad- 
vantage of prolonging the operation and passing instru- 
ments repeatedly through the wound. 

(2), The long edge of the capsular wound and the exten- 
sive exposure of the interior of the capsule greatly enlarge 
the extraction-wound, and consequently increase the irrita- 
tion and dangers from the operative injury. 

The many severe reactive processes which follow the free 
laceration and even the partial removal of the anterior cap- 
sule, processes which I have watched and described for 
more than ten years, had long aroused in me misgivings as 
to the propriety of this method to which I had so faithfully 
adhered. When I returned from Europe, in October, 1877, 
I had determined to abandon it and try methods by which 
the capsule was injured as little as was compatible with an 
easy exit of the lens, and in which there was the smallest 
possible chance of shreds of capsule entering and remaining 
in the corneal section, or coming in contact with the iris. 
The central opening of the capsule did not seem to me to 
fulfill these ends, though I saw it practised in Europe with 
surprisingly good results, as far as I could observe during 
a short visit. The general opinion is that the small open- 
ings in the capsule, such as they are practised in the old 
flap operation, are enlarged by the escaping cataract itself, 
and, indeed, it cannot be otherwise. I did not resort to this 
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mode of dividing the capsule, being afraid that the shreds, 
which in the unmodified flap operation are kept out of the 
wound by the iris, in the methods combined with iridec- 
tomy would be too likely to be pushed into the corneal sec- 
tion and retained there, as in reality has been proven by 
many microscopic examinations. Thinking the peripheric 
opening of the capsule preferable, I made a large horizontal 
incision through the capsule along the corneal section and 
a verticle incision from below upward to join the horizon- 
tal in itscentre. The horizontal incision was chosen in order 
to have the exit of the lens as direct and easy as possible, 
and the vertical was added to render the outlet for the 
lens more spacious. There were only two triangular shreds 
of capsule formed which, from their situation, could not be 
pushed into the corneal section. Their basis being situated 
downward and laterally, it is evident that their natural elas- 
ticity produced a contraction or rolling up by which the 
free point of the triangle must be approached to its at- 
tached basis, and consequently drawn away from the cor- 
neal wound. All the operations which I performed in 
this way succeeded well. Before the autumn of 1877, I op- 
erated only occasionally according to these principles (as an 
example I shall hereafter mention the case of a Morgagnian 
cataract, see p. 219), but I stated my views on this subject 
in operative courses and made the students practise it as 
one of the easiest methods. 


On October 25, 1877, I performed it with the kind assistance of 
Drs. Griiming and Valentine, on a hard cataract in a French 
gentleman, M. V., act. 73, of this city. 

The section was a flap of slight elevation, the iridectomy as 
usual, a large peripheric opening of the capsule along the corneal 
section, and a small (2-3 mm.) vertical section. The expulsion of 
the lens was easy, the recovery smooth and rapid, and the vision 
#4, which has continued such without any after operation. The 
capsule closed at once; the angles formed by the horizontal and 
vertical section did not retract, but united with the posterior 
capsule, leaving a T shaped cicatrix, with a long horizontal and 
small vertical line, which, with oblique illumination, can still be 
demonstrated. 


I then made this operation eight times in succession. It 
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was the horizontal section of the capsule upon which I de- 
pended for the easy expulsion of the lens, occasionally 
leaving out the vertical altogether, of which the following 
case is taken as an example from the cataract-hook of the In- 
stitution : 


Mr. K. P., et. 52, of Williamsburg, was operated on for Mor- 
gagnian cataract November 13, 1877. The cystotome having 
been employed very cautiously, no lens matter exuding, and the 
edge of the cataract presenting in the wound without coming out 
on pressure, I inferred that’ the capsule had not been opened, and 
stated this in answer to a remark made by Dr. Williams, one of 
the assistants, 

. Without delay I passed the point of the cystotome horizontally 
’ through the edge of the capsule, and at once the semifluid cortex 
exuded and the nucleus followed on pressure upon the lower part 
of the cornea. Healing undisturbed. The horizontal division of 
the capsule could afterward be demonstrated as a white line on the 
closed capsule. .S. $$ a year after the operation. 

On November 19, 1877, I operated on another case of Mor- 
gagnian cataract, Mr. A. B., et. 51, of New York. The corneal 
section was linear, and its apex considerably below the transpa- 
rent margin of the cornea. The capsule was opened with the 
cystotome by a large horizontal incision, and the cystotome 
was introduced into the anterior chamber to make a short 
vertical incision, which, however, took no effect, as the subse- 
quent examination showed. The nucleus, which was sunken to 
the bottom of the capsule, did not come out at once, but had to 
be pushed up with a rubber spoon placed on the outer surface of 
the cornea, while the upper lip of the wound was depressed with 
a broad silver spoon. In this way its expulsion was effected not 
so promptly as usual, but without any difficulty or accident. While 
I was operating, Dr. Griining, who witnessed this but not the 
previous operation, remarked that he had recently in a similar 
case opened the capsule horizontally at the periphery, in or- 
der to prevent the nucleus from being caught and retained in the 
upper cul-de-sac of the capsule, and also to give direct issue to the 
liquefied cortical substance. 

The case before us made a smooth recovery. The division of 
the capsule could be demonstrated as a horizontal line about 3 
mm, below the periphery, and a sketch of it was made in the 
book of cataract cases. There was no vertical line in the com- 
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pletely closed capsule. Four weeks after the operation, S was 
%%. A year later the horizontal capsular cicatrix was still visible, 
but the capsule underneath it was opaque, wrinkled, and dotted, 
and S had diminished to 34%. Discission, October 9, 1878, 
raised S to $$ in four days. 


Dr. Griining has since published his views “ on peripheral 
division of the capsule in Morgagnian cataract” in the 
ARCH. OF OPHTH. AND OTOL., vii, p. 53, etc. While I 
fully agree with him that it is desirable to find a direct out- 
let for the liquefied and frequently degenerated cortical sub- 
stance, I think he overestimates the difficulties of the 
expulsion of the nucleus. These cataracts require more 
circumspection and sometimes also more patience than the 
ordinary cataract, in which the lens comes out with very 
little help. Whenever the corneal wound is made gaping 
by depressing its upper lip or in some other way, and the 
nucleus does not come out by external corneal pressure 
from below upward, but is rather pushed into the superior 
part of the capsule, then, I venture to say, the opening in 
the capsule is insufficient. In ordinary cataracts, particularly 
the soft cataracts of young people, a small opening in the 
capsule is enlarged—unless the capsule be thickened— 
through the elasticity of the capsule and the vis-a-tergo 
tending to press the lens toward the point of least resis- 
tance, the cornealsection. In Morgagnian cataract, after the 
evacuation of the liquid cortex, the nucleus may be too 
small to keep the capsule distended. After the exhaustion 
of its elasiticity, the capsule wrinkles and is no longer capable 
of enlarging an insufficient opening. The nucleus sinks to 
the bottom, and the vis-a-tergo—the forward-pressing vitre- 
ous—will no longer aid in the expulsion of the nucleus, but 
rather tend to rupture the suspensory ligament of the lens 
and seek its own escape, if the corneal section is peripheric. 
The smaller the nucleus, the greater is the danger from these 
unfavorable conditions. I therefore, believe that in Morgag- 
nian cataracts with small nuclei—the only ones that offer 
difficulties—a peripheric section is less advantageous than 
one lying 2 or 3 mm. below the transparent margin of the 
cornea, since in the former we have to push the nucleus up 
too far, and there is greater risk of prolapse of vitreous. 
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I fully concur with Dr. Griining in the opinion that a 
horizontal division of the capsule along the corneal section 
is of great importance, and to show that my concur- 
rence is not the result of recent information, I beg leave to 
copy from the book of cataract operations of the N. Y. 
Ophthalmic and Aural Institute, a case operated by me 
June 4, 1877, and recorded by Dr. Edward ee at 
the time resident assistant. 


Case 181.—N. C., zt. 60, of New York. Cataract whitish, al- 
most milky. Centre slightly yellowish (Morgagnian). Section 
normal size. Edges in limbus. Apex a little in cornea. Colo- 
boma large and clean. Division of capsule first by horizontal 
stroke with sickle-shaped cystotome, then vertically from below 
upward. Expulsion easy and complete. A pair of delicate for- 
ceps did not grasp capsule in the section, yet a blunt spatula was 
gently passed through section in order to shift transparent 


capsule back into the eye. Good recovery. S fy at time of 
discharge. 


This was written from my dictation, unless I am greatly 
mistaken. Certainly it was written before my departure for 
Europe, June 23, 1877, for when I returned, Dr. Fridenberg 
had left the Institute. 

As soon as I had repeatedly noticed, and this was in the lat- 
ter half of November, 1877, that linear and even T shaped 
openings in the anterior capsule united during the first night 
after the operation, thus closing the capsular sack again and 
shutting up ail remnants which were left in it, I felt at once 
convinced that this was the surest way of keeping the anterior 
chamber clean. I experimented how best to obtain this result. 
Finding that a large lens also would come out readily, when 
the capsule was opened only horizontally, I confined my- 
self to dividing the capsule along the corneal section alone, 
which simplified this step of the operation considerably, 
since the cystotome was not introduced into the anterior 
chamber between cornea and capsule, but simply slid along 
the section. The verticle incision even where it was in- 
tended, had sometimes failed, since the cystotome, when the 
capsule has been opened horizontally, is apt to slip be- 


220 Knapp. 


hind the capsule into the lens, instead of in front of it be- 
tween its anterior surface and the cornea. Thus when a T 
shaped opening was intended, a horizontal opening only re- 
sulted. 

On the other hand, when a horizontal linear opening was 
intended, I not infrequently obtained an irregular angular 
opening, and this proved to be a source of danger, in fact, 
the greatest danger in the whole procedure of peripheric 
division of the capsule. Bearing in mind the fact that a 
voluminous cataract will sufficiently enlarge any opening in 
the capsule to make its exit possible, I for some time made 
small divisions in the capsule corresponding to the middle 
third of the corneal section. In some cases the exuding 
cataract enlarged the opening towards both ends of the sec- 
tion, and everything went on favorably. In other cases, 
however, the opening of the capsule was not continued 
toward the ends of the section, but an angular enlargement 
took place in one corner, as I have observed in different 
modifications, of which I will here mention afew. a. In one 
corner the horizontal section is continued by an angular 
bend through the anterior capsule 4. Both ends of the 
horizontal section are continued by an angular curve into 
the anterior capsule, thus forming in it an angular flap. 
c. One end of the horizontal section is continued upward as 
well as downward, the three lines forming three obtuse angles. 

These variations in the shape of the opening were 
recognized after the recovery by the direction of the cicatrix 
in the capsule. They are, of course, compatible with an un- 
disturbed healing process, yet I consider them less favorable 
than the straight or curved linear opening, which, no doubt, 
offers the most favorable conditions for the immediate clo- 
sure of the capsule. Another modification, d, however, is 
bad under all conditions, I mean the extension of the hori- 
zontal opening into the posterior as well as the anterior cap- 
sule. With or without rupture of the suspensory ligament 
of the lens, it opens the vitreous chamber and leads to pro- 
lapse of vitreous both before and after the expulsion of the 
cataract. Of seventy-two operations with peripheric open- 
ing of the capsule prolapse of vitreous happened in four; 
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in two of which the eyes were lost ; in the third S was 3$,; 
in the last, #9. 

From the preceding remarks it follows that it is of impor- 
tance Zo secure a large horizontal or T shaped opening in the 
anterior capsule, through which the cataract can slip out readily, 
and which closes again during the first night or soon afterward. 
An ordinary Graefe’s cystotome, a hook, or any other instru- 
ment not perfectly sharp, is inappropriate for the peripheric 
division of the capsule, since such instruments are but too 
apt to ¢ear the capsule open in an angular form which at the 
periphery is much more injurious than in the centre, since it 
opens the vitreous chamber. The capsule should not be lacer- 
ated, but cut. The two instruments which I have found suit- 
able, are Graefe’s cataract knife and a cutting cystotome. 
Graefe’s knife I have passed through the capsule from the 
outer edge of the corneal section to the inner, its cutting 
edge directed outward, away from the lens, so as not to 
press upon the capsule and rupture the zonula, in case the 
capsule be tough. The operations thus performed were ac- 
companied by no accidents and did well. If anyone should 
prefer this mode of dividing the capsule, he could, of course, 
employ a more delicate knife with a thin blade, perhaps 
slightly concave at its sharp edge, and tapering gradu- 
ally into a very sharp point. I am well satisfied with a deli- 
cate cystotome, the cutting edge of which is straight, per- 
fectly sharp, and forms with the stem an angle of from 150 to 
160 degrees. The instruments recently made by Geo. Tie- 
mann & Co., and by John Reynders & Co., enter and cut 
kid leather without a snap or a grating noise as well as does a 
perfect cataract knife. The point of this cystotome, passed 
gently along the whole corneal section, while by gentle pres- 
sure with the fixing forceps the wound slightly gapes, pro- 
duces a linear incision in the capsule of sufficient size for an 
easy escape of the lens without irregular enlargement at 
the corners. The cut should be made as large as the cor- 
neal section permits, and sometimes I even pass the point 
of the cystotome under the iris, if the coloboma is narrow. 
A small opening will be a serious obstacle to the exit of the 
lens when the capsule is tough. In one case, for in- 
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stance, I saw that the cystotome had pierced the capsule in 
the centre of the section, opening it only half as much as 
was intended. On pressure upon the cornea the lens pre- 
sented only in the opened part, and made no advance until 
I enlarged the section of the capsule to its full extent, 
when the cataract came out at once and without an effort. 

The reactive processes showed a distinctive feature which 
this method has in common only with the method of remov- 
ing the cataract within its capsule, namely adsence of iritis 
and capsulitis. 1 hasten to say that this absence is not abso- 
lute. In a few cases filiform adhesions were noticed; they 
were all between the iris and the scar in the capsule, none on 
its free surface. In some cases the stump of the iris was 
partially connected with the capsular cicatrix. All this 
shows that the edges of the opened capsule are apt to unite 
with the iris by adhesive inflammation, and that a lacerated 
capsule, however clean and free from remnants of cataract, 
is an injurious factor in the anterior chamber. 

The most gratifying observation after peripheric capsulo- 
tomy is the fact that remnants of cataract, even in con- 
siderable quantities, are shut up in the reclosed capsular bag 
without producing any irritation. Their absorption takes 
place, as I have already noted in my preliminary communi- 
cation on this subject (vol. vi, p. 545, etc.) even when the 
capsule remains closed, but this absorption is commonly 
partial only and slow, requiring the subsequent breaking 
up of the remnants by an after-operation, of which, thus far, 
I have not yet seen any unpleasant consequences. 

Results of peripheric capsulotomy. 1 have operated in the 
manner thus described, 2. ¢., dividing the capsule by a T 
shape or linear incision, seventy-two times. Two eyes were 
lost by suppuration of the cornea, two by suppuration of the 
vitreous, one eye gave a moderate result, and sixty-seven 
good results. The final visual results of the sixty-six cases 
which make part of the present series * were as follows : 


*This report comprises the cataracts which I extracted according to Von 
Graefe’s method during the period from June 12, 1876, until March 25, 1879, 
excluding, as in the previous reports, all cases that were operated on by the as- 
sistant surgeons at the New York Ophthalmic and Aural Institute. I regret 
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S $$ in 7 cases. S in 9 cases. 
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Total, 66 cases. 


Among the DISADVANTAGES of the method I have still to 
mention one condition which is not at all infrequent, though 
my notes are not detailed enough for statistical purposes, 
that is adhesions between the capsule and the corneal scar. 
They occur mostly at the corners of the wound, but some- 
times also in the centre, and I have seen cases—rarely, it is 
true—in which the anterior capsule was united to the cica- 
trix of the corneal section in the whole extent of the colo- 
boma. There was no protrusion, no cystoid cicatrix, no 
subsequent irritation observed as a consequence of this cap- 
sular anterior synechia, nor did it appear that the capsule 
was drawn upward, as the iris is under similar conditions, 
but it was wrinkled in most cases and had afterward to be 
divided. In the majority of the cases the corneal scar was 
free from adhesions both of the iris and the capsule. 


I have given in the foregoing pages my latest experi- 
ences in cataract extraction as objectively as I am able to 
do. I expressly state that nothing is claimed as original, I 
have simply reported what I have done and observed, add- 
ing such of my reasons as I thought might be of interest to 
the reader. Though the rarity of irritative reactive pro- 
cesses after well-executed peripheric linear division of the 
capsule, has rendered me rather partial] to that method, I 
have made my statements without any intention at “ cag- 
tatio benevolentia.” 

This method has its disadvantages as well as its advan- 
tages, and needs further cultivation, but even in its present 
state of development it has, in my own practice, yielded re- 
sults more satisfactory than I have ever obtained from any 
other method. 


New York, May, 1879. 


that the number of cataract operations has been no larger, but, so far as scien- 
tific research is concerned, the consolation remains that deficiency in number 
can be counterbalanced by greater accuracy of observation. 
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CONTRIBUTIONS TO THE ANATOMY AND 
PATHOLOGY OF THE EYE. 


By J. HIRSCHBERG, or BERLIN. 
(Translated by IsIpor Furst, of New York.) 


(With Plate IV., Figs. 1 to 8.) 


I. Right-sided Hemiplegia, with left-sided Oculomotor Par- 
alysis, and bilateral Neuritis Optica in a Child. Tubercle in 
the left Half of the Pons, etc. 


Hedwig G, zt. 3, came under observation February 11, 1878. 
Since the fall of 1877, the mother had observed that the face was 
awry and that the left upper eyelid hung down. 

Father and mother are quite healthy. The child, too, looks well 
nourished and seems free from scrofulous alterations. Her beha- 
vior, however, has certainly changed. While formerly, it is said, 
she was lively, even wild, she now is quiet, grave, feeble, and awk- 
ward in eating. Sensorium free. Considerable visual disturb- 
ance. The left upper eyelid hangs down, completely covering the 
cornea. ‘Ihe left eye diverges and cannot be moved inward. 
A considerable paralysis of the left oculomotor nerve is present, but 
at the same time a slight paresis of the right oculomtorius, betray- 
ing itself chiefly by a light ptosis. Besides, the paralysis of the 
right facial nerve is very pronounced. In addition, there is a slight 
hemiplegic affection of the right half of the body. The child is 
“ weak” during walking, weaker than a yearago. The right hand 
trembles when about to grasp an object; not so the left. Buta 
palpable paralysis cannot at present be demonstrated in any one of 
the four extremities. The ophthalmoscope shows dilateral optic 
neuritis. The papilla is much reddened and prominent, the veins 
considerably dilated and partially covered ; a marginal zone, whit- 
ish in color and with an uneven circumference, projecting into 
the retina, surrounds the strongly reddened papillary substance in 
the shape of a low wall ; isolated filiform white extensions proceed 
from here along the vessels into the retina. Choroidal tubercles 
not demonstrable. 
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A new formation was assumed, especially in the left half 
of the pons, and the affection was supposed to be of a tuber- 
culous nature, on account of the patient’s age, although 
there were no direct indications of it. The justification of 
this diagnosis may be sought in the normal anatomy and 
physiology of the brain and in clinical experience. A. von 
Grafe was one of the first to call attention to the fact that 
complete paralysis of one oculomotor nerve with partial 
hemiplegia of the opposite side in small children is mainly 
caused by isolated tubercles of the pons. In the first of my 
annual reports (Berl. Kl. Wochenschr., 1870, No. 44), I my- 
self have reported an analogous case. In Férster’s accurate 
“Symptomatology ” (Grafe-Samisch, Bd. vii. p. 126) we find: 
“A more reliable basis for locating the seat is afforded by 
those cases in which paresis of one-half of the body is com. 
bined with oculomotor paralysis of the opposite side. In 
these instances the lesion is on the side of oculomotor paral- 
ysis, and, moreover, in the region where the oculomotor 
nerve passes closely under the crus cerebri.” In Eulenburg’s 
“ Nervenkr.,” Berlin, 1871, p. 481, we find: ‘“ The oculomo- 
tor paralyses originating in the pedunculus cerebri are ordi- 
narily combined with opposite paralyses of the facial nerve 
and the extremities. In affections of the pons, however, 
the facialis of the same side (not opposite) may also be 
paralyzed.” 


Prescribed syr. ferr. iodati. I saw the child, who was living in 
the country, at first at intervals of four weeks : she continued grow- 
ing weaker, and finally kept her bed ; she was brought to me the 
last time July 21, 1878. The child can no longer stand. The 
right leg is contracted, as is also the right upper extremity which 
is in continual, chorea-like motion. But the left hand can seize 
with certainty objects presented to it. Defecation is delayed, 
often retained for five days; has not voided any urine in the last 
thirty hours; appetite good, nutrition satisfactory. Sensorium 
clear, but disposition sullen. Vision very defective. 

Both eyelids hung down, the left lower. Both eyes strongly 
divergent ; both pupils dilated ; both papillz atrophic with dilated 
retinal veins. Choroidal tubercles even now not demonstrable ; 
but the examination is rendered very difficult. 
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I now sent the little patient to Prof. Henoch, at the children’s 
department of the Royal Charity Hospital, with the diagnosis of a 
neoplasm, probably of tuberculous nature, especially in the left 
half of the pons. A few weeks later, Hedwig succumbed to her 
sufferings. I am indebted to Prof. Henoch for the following memo- 
randum of the post-mortem : 

“ Dura mater tense ; at the right side of the cerebellum strong- 
ly adherent by means of several round, peripherally situated 
tubercles the size of a hazel-nut, surrounded by a narrow gray 
zone containing miliary tubercles. All ventricles largely distended 
by clear serum. Walls of the ventricles somewhat thickened. 
Immediately under the eft half of the corpora quadrigemina, ex- 
tending into the pons, there is a yellow and rather dry tubercle, 
nearly the size of a walnut. Nothing else abnormal. In the middle 
lobe of the left lung there is a small cheesy patch. Some of the 
bronchial glands in a state of cheesy degeneration.” 


IT, Choked Disk Caused by a Brain Tumor. 


Paul E., zt. 13, from Silesia,* was brought to my clinic Decem- 
ber 1, 1875. The very intelligent boy stated that he had suffered, 
since Whitsunday, from periodical darkening, and since October, 
from continuous and increasing diminution of vision, as well as 
from violent headache and frequent vomiting. Each eye alone 
distinguishes the number of fingers at 6-3’ (S—about z}45), with 
concentric limitation of visual field of high degree. ‘The right 
optic papilla is irregularly raised, approaching in shape a short 
truncated pvramid ; its substance grayish-red and dull: the reti- 
nal veins dilated, some of them partially veiled. ‘The left optic 
papilla is less prominent and its substance somewhat lighter. No 
other paralyses are present ; the sensorium is perfectly clear, even 
uncommonly well developed for one of hisage. Diagnosis: Brain- 
tumor. December 4th, vision of the right eye 1s slightly improved 
(fingers counted up to 2%’). January 14, 18, and 29, 1878, vio- 
lent paroxysms of vomiting were observed which persisted for 
hours, but passed off without disturbing the sensorium. Patient 
withdrew from further observation. He became completely blind, 
but kept his sensorium and his good memory up to immediately before 
death, In the last eight weeks he was completely paraplegic. He 
died November 1g, 1877. 


* Comp. Beitrige zur pract, Augenheilk., iii, 1878, p. 60. 
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Dr. Jiirgens, first assistant of Prof. Virchow, kindly per- 
formed the autopsy. The skull-cap was enormously en- 
larged and eroded from within. At the anterior por- 
tion of the cerebellum there was a marrow-like cellular 
swelling extending downward and forward across the an- 
terior surface of the pons Varolii. Enormous congestive 
dropsy of the lateral ventricles, with relatively well-pre- 
served gray cerebral cortex; numerous reddish-gray tuber- 
cles of the medulla spinalis. (The preparation is preserved 
in the pathological institute of the University at Berlin.) 
The optic nerves and globes were examined by myself. 
The sheath of the optic nerve is thickened and loose. 
Cross sections of the nerve within the orbit, close to the 
optic foramen, show a distinct, but not quite uniform de- 
velopment of the interstitial connective tissue between the 
fascicles, which latter consist exclusively of very atten- 
uated, partly varicose fibres, without'a trace of medullated 
nerve-fibrilla, and without demonstrable increase of the 
interfascicular cellular elements. The thickness of the 
optic nerve (including the inner sheath) close to the globe 
measures 2.6 mm. (normally 3 mm.). The microscopic 
appearance of the cross-section of the optic nerve here is 
precisely like that at the optic foramen; the complete 
atrophy of the optic nerve fibres being likewise demonstra- 
ble by the uniform carmine staining. The optic nerve en- 
trance within the globe still shows—at least two years after 
the onset of the affection !—the character of the regressive 
choked disk (see Fig. 1). While one-half of the optic 
nerve entrance gradually extends into the anterior surface 
of the retina, the other half consists of a slowly ascending 
elevation, rising about 0.3 mm. above the anterior surface of 
the adjoining retina—a projection which may be easily 
measured intra vitam by the ophthalmoscope. The blood- 
vessels (arteria and vena centralis retine) are broad, with 
thick walls, surrounded by layers of recent connective tissue. 
The substance of the papilla consists of interlacing fibrillar 
connective tissue. Very prominent within the retina is the 
atrophy of the layer of nerve-fibres and ganglion-cells. 
While all other layers appear well preserved and not materi- 
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ally altered, it is next to impossible to detect now and then 
a large nucleus which could have belonged to a ganglion- 
cell; the layer of optic nerve fibres is metamorphosed into a 
very attenuated fibrillar layer. Close to the papilla the 
thickness of the retina exclusive of the rods amounts to 0.36 
mm.; that of the layer of the optic nerve fibres and ganglion- 
cells barely 0.1 mm., and at a little distance from the papilla 
only 0.03 mm. with a retinal thickness of 0.2 mm. 

I do not intend to use this case for the theory of choked 
disk which results, according to v. Grafe, from brain-tumor, 
by way of congestion of the vena centralis retine which 
empties into the sinus cavernosus, according to Manz, 
Schmidt-Rimpler and others, by hydrops between the ex- 
ternal and internal optic nerve sheaths. I desire, however, 
to call attention to the fact that we can also demonstrate in 
our case irritative processes (new formation of connective 
tissue) in the papilla, but only atrophic changes in the orbital 
part of the optic nerve; conditions which have been re- 
peatedly observed in analogous cases. 


ITI. Retinitis Pigmentosa. 


I am indebted to Dr. Curschmann, superintending physi- 
cian of the Hospital barracks, at Berlin, for the globes re- 
moved from the body of a woman of 60, who had died of 
carcinoma uteri. 

One globe was shrivelled, the other well preserved, of 
normal consistence and extraordinary hardness, persisting 
even after several weeks’ hardening in Miiller’s fluid. I did 
not find the suspected ossification of the choroid, but in- 
stead an excessively pigmented retina. A broad zone of 
black spots and points in the retina surrounds the optic 
nerve entrance. In one-half of the preparation (Fig. 2 2), 
the speckled zone closely approaches the papilla and is 
nearly 10 mm. broad. In the other half (Fig. 2 4), it re- 
mains farther away from the disk and is narrower; but here 
we find, in front of the equator, a second zone of punctiform 
blackish patches nearly as large as poppy-seeds ; both zones 
are connected by a narrow bridge. The retina appears de- 
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void of vessels, and is not thickened. The naked eye already 
can discover, on its cut surface, that pigment is deposited 
within. The optic-nerve is gray, narrowed at the disk, as 
well as in the orbital portion. The vitreous is transparent, 
the lens turbid. 

As to the division of the pigment, surface views furnish 
the best information; as to the genesis, cross sections. 
The retina not being adherent to the choroid and externally 
free from pigment, we have to look for the remnants of the 
epithelial pigment on the inner surface of the choroid. 
Pieces of the latter * from the peri-papillary and the equa- 
torial regions, inner surface upward, show that the /ayer 
of the pigment epithelium cells is generally preserved. But 
the pigment in them is sparse. In surface views only a 
few cells appear as brownish polygons, the nucleus in some 
of which shines brightly through ; the larger cells which are 
scattered all over, appear as bright, almost vesicular forms 
with a narrow semicircle of pigment. The smaller ones, 
present in large majority, are scattered over the surface like 
a loose pavement; besides these, there seems to be a large 
number of very small aggregations of pigment not enclosed 
in cells. A more careful examination, however, convin- 
ces us that this appearance does not conform to the facts. 
The delicate cell contours still touch everywhere ; only ¢he 
pigment, by partial disappearance, has withdrawn from the 
periphery of the cells. But there are also real, clearly-de- 
fined interspaces in the pigment epithelium ; some roundish, 
within the confines of which forty, one hundred, and more 
cells could find room; some more irregular, bean-shaped, 
and others, the margin of which partly adjoins a patch of 
more intense pigmentation—as if only the larger and more 
strongly pigmented cells had there been crowded into one 
big pile, or as if elongated strings of coal-black pigment 
were present. That these interspaces are not artificial pro- 
ducts is deducible from the fact that in some isolated ones 


* We may here remark that, with low powers (89 to &), the parallax of the 
epithelial pigment comes out so strongly against the stroma pigment of the 
choroid that this experiment might well be employed for the elucidation of the 
ophthalmoscopic parallax in the inverted retinal image. 


230 F. Hirschberg. 


the outlines of the epithelial cells, entirely freed from pig- 
ment, remain visible (comp. Fig. 3). The equatorial part of 
the inner surface of the choroid, microscopically, differs but 
slightly from the peri-papillary portion; only in the latter the 
interspaces as well as the coal-black patches are more con- - 
siderable. Surface preparations of the retina (comp. Fig. 4*) 
show that the walls of nearly all the larger blood-vessels as 
well astheir finer ramifications are infiltrated with pigment 
cells, partly nucleated, partly at least provided with nuclear 
spaces and resembling those of the pigment epithelium, in 
part closely compressed with coal-black, amorphous masses ; 
while in some nodal points of vascular division larger aggre- 
gations or approximately star-shaped figures occur. Already 
in the surface preparations we see that most of the pigment 
strings are situated rather superficially in the anterior fibrous 
layer of the retina, where also normally the larger blood- 
vessels of the retina extend; while obviously some black 
strings are situated more deeply. 

The pigmented walls of the blood-vessels do not appear 
very plainly as such, not even in carmine preparations, ob- 
viously because they are affected by a hyaline thickening. 
In the equatorial region generally nothing more is to 
be made out in the ramified and anastomosing pigment- 
strings that could be defined as a vessel wall. Where the 
pigment-string shows an interspace, no blood-corpuscles can 
be demonstrated in the presumed vessel. Non-pigmented, 
yellowish hyaline vessels are but sparsely to be met with in 
the retina. Only close to the disk and at a moderate dis- 
tance from it, we see isolated vessels still filled with blood, 
while the atrophic optic nerve, still divided into its fasci- 
cles, permits the plain recognition of arteria and vena cen- 
tralis. 

In transverse sections encompassing the optic nerve, with 
its sheaths and the three ocular coats (Fig. 5), we easily 
recognize that the retina is completely degenerated, and 
greatly thinned at a little distance from the disk which 


* The figure is drawn with a power of sixty diameters—not so high so as to 
obliterate the resemblance to the ophthalmoscopic image ($ to %?), still high 
enough to bring out more details. 
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contains a slight atrophic excavation. A layer of condensed 
vitreous adheres to its inner surface. The retina itself is di- 
vided into two layers—an internal one of fibrous connective 
tissue running almost parallel to the former layer of optic 
nerve fibres and pierced by oblique radial fibres; and an ex- 
ternal one of reticular connective tissue with numerous 
nuclei. This latter layer (entirely devoid of rods and cones, 
and in the whole peri-papillary region seemingly also for the 
most part devoid of pigment epithelium) connects by iso- 
lated fibres with the apparently little altered choroid, which 
is regularly pigmented in its stroma; also by low elevations, 
and finally by broad, expanded adhesions (Fig. 6). At the 
site of the broad adhesions we see here and there oblique 
shafts of pigment rising from the posterior to the anterior 
surface of the retina. (We did not find the colloid bodies 
in the vitreous lamella which are described by Leber.) 
Most of the streaks of pigment, however, are in the anterior 
layer of the retina. 

The anterior layers of the sclera contain numerous pig- 
mented spindle-shaped cells. 


IV. Sympathetic Iridocyclitis. 


The conviction is gaining ground that sympathetic iri- 
docyclitis, is incurable. The removal of the primarily af- 
fected eye is without influence on the course of the disease 
in the second eye. Any medical treatment of the latter is 
without effect, any operative procedure positively harmful. 
Thus far the rare and sad opportunity for observing the sym- 


pathetic inflammation of the eye from its first inception 
offered to me four times. 


In one case,* occurring in 1870, in which staphyloma of one eye 
had developed, consequent on gonorrheeal ophthalmia, incapacitat- 
ing the patient for work, and in which, as enucleation had been per- 
sistently refused, I had performed abscission of the staphyloma, 
pericorneal injection of the other eye set in several months later, 
without any premonition. The next day, rosy pericorneal injec- 
tion, ove pointed synechia with still active pupillary reaction and 


* Klinische Beobachtungen, p. 53. 
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normal vision. I now succeeded in obtaining the patient’s con- 
sent to immediate enucleation, twenty-four hours after the first 
appearance of the pericorneal injection. The result, neverthe- 
less, was complete atrophy of the globe. 

In a second case,* occurring in 1877, on account of slowly pro- 
gressing cataract, the bilateral preparatory iridectomy upward, 
and twenty-two days later extr. cat. sin. without narcosis, had 
been quite normally performed. Healing progressed without 
irritation. Vision good. On the fourteenth day after the extrac- 
tion, reddening and lachrymation ; soon isolated synechize with 
the capsule, and delicate exudations, like a spider’s web, in the 
most anterior part of the vitreous ; later, denser ones in the whole 
pupillary region ; atropia; repeated inunctions; relapses. Six 
weeks later, Von Wecker’s antiphlogistic iridotomy is successfully 
performed under anesthesia. August 22, 1877, 4 A.M., slight 
pain. At 7 in the morning some synechiz with pericorneal injec- 
tion of the other are seen. The sympathetic iritis had occurred 
without a trace of any prodromal symptoms. Immediate enucleation 
of the left and energetic atropia treatment of the right eye. A 
maximal mydriasis was obtained. Although patient, from the first 
inception of the irritation, was kept in an absolutely dark room and 
most of the time in bed, and despite repeated mercurialization, ad- 
additional inflammations of the right eye, which accidentally, be- 
sides, had a broad iridectomy upward. About nine weeks after 
the onset of the sympathetic affection, patient was dismissed, free 
from irritation, with some filiform synechiz, for his neighboring 
home, where he quietly remained in a darkened room, using warm 
applications, atropia, potassium iodide, and mercury (by turns). 
The apparently favorable prognosis—based on, 1st. That a droad 
tridectomy had been performed already previously to the onset of the 
sympathetic affection. 2d. That the enucleation of the primarily 
affected globe had been performed at most a few hours after the 
beginning of the sympathetic iritis—was unfortunately not veri- 
fied. The unhappy patient presented himself every two months, 
every time in a worse condition than before. . 

November 23, 1877.—The sclera is barely perceptibly reddened ; 
the pupil, under atropia, dilated above the mean (horizontal diam- 
eter above 6 mm.), but its lower margin (the excision had been 
performed above) adhering to the capsule by a narrow white stripe 
of connective tissue. Keratitis punctata is present. 


* Beitrage zur pract. Augenheilkunde, iii, p. 80. 
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Fanuary 23, 1878.—Slight pericorneal injection ; the keratitis 
punctata has increased. The pupil is wide, but its lower half is 
filled by a whitish membrane. 

March 21, 1878.—Atropia has caused conjunctival irritation, 
and is discontinued. Pericorneal injection persists. In the lower 
third of the cornea, the parenchyma is pervaded by a very deli- 
cate network of blood-vessels. The formerly light-blue iris is 
dark greenish and its consistence loosened, its pupillary margin 
adherent throughout. A membrane of connective tissue with a 
neat vascular new formation stretches from the pupillary margin 
across the capsule. Potassium iodide in large doses. 

Fuly 31, 1878.—The cornea is almost transparent, its parenchy- 
ma slightly vascularized ; the whole pupil filled by a membrane of 
pus-yellow color, and also the whole iris completely covered by a 
thin, clear, white layer—a most surprising appearance. There is 
no pain, no reddening, no lachrymation of the eye. 

September 24, 1878.—The eye is entirely free from irritation, but 
the shrinkage begins to be perceptible ; already the furrows of the 
straight ocular muscles are pronounced ; the clear cornea shows 
slight longitudinal folds ; the medium-wide pupil is closed by a 
whitish-yellow membrane. 


We must confess that this terrible termination of an un- 
conquerable inflammation is to us altogether enigmatical. 
Never have I seen an analogous picture in idiopathic iritis 
or iridocyclitis. Thoroughly characteristic of sympathetic 
iridocyclitis is the irresistible tendency to recurrences of the 
inflammation at the start, and in its further course the in- 
curable new-formation of connective tissue behind and in 
front of the iris, by the cicatricial contraction of which the 
shrinkage of the eyeball is finally of necessity induced. 

The third case furnishes a new example of how far from 
the truth are those who suppose themselves able to com- 
pletely exterminate, by certain dogmatic sentences, affec- 
tions as grave and pernicious as sympathetic ophthalmia. 
The magic formula “ preventive enucleation” at times re- 
fuses to work; for as my statistics * show, although I have 


* Sixty-five enucleations to prevent a possible sympathetic ophthalmia, as 
opposed to six enucleations to cure a sympathetic ophthalmia already devel- 
oped, with which the patients came under treatment. Beitrdge 2. pract. 
Augenheilk., ii, 1877. 
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extensively practised the preventive enucleation of degen- 
erated blind globes, and do so still, especially as I but rarely 
meet with determined opposition, in my patients, to the 
firm proposal of such enucleation, I hitherto could not bring 
myself to enucleate a recently injured globe counting fingers 
at 4’, and within which a foreign body cannot be positively 
demonstrated ; or to deprive the eye of its vision by optico- 
ciliary neurotomy. For a long time to come will we require 
the candid and exact communication of a//, even the most 
unfortunate cases of sympathetic affection, ere we shall 
have accumulated facts sufficient to permit us a conscious 
action in the domain of preventive enucleation, instead of a 
radical destruction; facts which will enable our professional 
conscience to remove an injured globe with remaining vision 
with the same composure with which we sacrifice an eye af- 
fected with choroidal sarcoma, but not yet blind. However, I 
think I must lay particular stress on the fact—which appears 
of particular importance considering the rarity of such clini- 
cal observation as here communicated—that the doctrine of 
prodromal symptoms of sympathetic iridocyclitis is as illusory 
as its curability by enucleation of the first affected eye, for- 
merly accepted by many.* 


A carpenter, zt. 25, on dressing a beam, in the evening of July 
10, 1878, was struck in the left eye by a large piece of wood, and 
presented himself on the morning of July 12, 1878, at the clinic 
with a large ragged wound in the upper half of the cornea and the 
sclera (from 2-3 mm.); anterior chamber full cf blood ; S=3. 
Dressing, dorsal decubitus, atropia. 

Fuly 25th.—Fingers at 234’ and eccentrically. Pericorneal in- 
jection, a bluish mass in the vitreous, somewhat fluctuating, re- 
sembling a capsular membrane surrounding an effusion of blood. 
Foreign body not demonstrable ; no pain. The injection persists, 
Sis improving. Fingers counted at 4’. On my departure (Au- 
gust roth), I recommended to my assistant, Dr. Pufahl, who had 
gathered sufficient experience by five years’ work in my clinic, 
to sacrifice the injured eye if the other were threatened in the 
least. Patient remained in a dark room under atropia treatment. 


* [ shall not say that prodromal symptoms do not occur; I only deny their 


regular appearance, ‘Therefore they lose that practical value formerly attributed 
to them by many authors. 
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No prodromal symptoms occurred ; but at 6.30 p.m. of August 17th, 
there were pains in the other, the right eye, which was immediately 
put under atropia. 8 P.M., pericorneal injection of the right eye ; 
with +6 D reads Sx 1% at 6” with candle flame, On. The enu- 
cleation of the injured eye could not be performed that evening, 
but was done early the following morning, under anesthesia, by 
Dr. Pufahl. 

The night, however, had passed favorably, the pressure had sub- 
sided. August roth, evening, in spite of continued atropia treat- 
ment and rest in bed in an absolutely dark room, the pupil is only 
_ moderately dilated, affected with an almost circular synechia. 
Pain at night, energetic atropia instillations every two hours. 
August 2oth, the pain has subsided. Leeches. August 27th, in- 
unction, ung. merc. 1.5 two doses daily to be rubbed in. Atropia. 
September 3d.—Since salivation has set in, the pupil grows wider, 
the sclera clearer. 

September 5th.—Pupil dilated nearly ad maximum, papilla not 
quite clear. On my return (September goth), I found the eye al- 
most free from irritation and without pain ; the pupil well dilated, 
but with numerous delicate posterior synechie; Z7—1 ; retinitis 
diffusa (venous hyperemia and veiling of the papillary limits). 
Immediately on awaking, the eye is still visibly reddened. Patient 
is kept in the dark, and visual tests are omitted, as he represents 
his S as satisfactory. Atropia thrice daily. The injection soon 
again increases, pain now and then, the pupil grows narrower. 
September 18th, second inunction. Experimentally the atropia is 
left off for one day ; but as the pericorneal injection does not 
subside, it is again energetica!ly applied. 

September 26th.—Pericorneal injection subsiding, the pupil di- 
lates moderately, slight streaks and specks of pigment visible on 
the capsule. +6 D. Sn 2% with candle flame. 

Of course, nothing can as yet be predicted as to the final result 
of this sad case. 


The anatomical examination of the injured globe yielded 
the following result : 

October 3d. The globe is cut into halves in a longitudinal 
plane through the vertical corneal meridian and the optic 
nerve (see Fig. 7). A perforating scar of the sclera may be 
recognized quite close to the upper corneal margin. The 
scar, fully 1 m. broad, penetrates the ciliary body radially 
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by separating its anterior limit from the posterior margin of 
the iris, and changes into a whitish-yellow firm membrane, 
tightly connected with the inner surface of the strongly 
thickened ciliary body. This membrane generally, in the 
section, has a triangular shape, with a narrow base an- 
teriorly and an acute angle posteriorly. At the anterior 
base, the upper angle extends directly into the scar of 
the ciliary body, the lower angle into the anterior limiting 
layer of the vitreous, while the posterior acute angle di- 
rectly prolongs itself into the superior limiting layer of 
the vitreous. Besides, radial, firm white septa diverge 
from the triangular membrane into the thickened vitreous 
body which posteriorly is completely detached from the 
retina and fills barely half the space allotted to it. The 
vitreous body is still attached only above and below to the 
pars ciliaris retine: in its centre it encloses a hollow space 
with yellow walls and the size of a millet-seed, in which no 
foreign body was found. The lens in its upper periphery 
bears a rather extensive groove, obviously caused mechanic- 
ally by the perforating piece of wood. The anterior cham- 
ber is filled with a loosely coagulated exudation. 

The iris is thickened throughout. In one half of the pre- 
paration, above the moderately dilated pupil, the whole space 
between iris and cornea is filled with a solid cicatricial mass 
adherent to the posterior surface of the cornea and the an- 
terior surface of the iris. The ciliary body is more strongly 
thickened above than below, but there as here, together with 
the choroid, it is detached from the sclera up to the equa- 
torial plane. The thickening of the uveal tract extends in 
a slighter degree to the posterior pole. In the ciliary region 
the retina is intimately connected with the vitreous on the 
one side, the zofula zinnii on the other. 

Microtomic sections show (Fig. 8) that the perforating 
cicatrix completely severs the anterior end of the ciliary 
body from the posterior limit of the iris,on one side pene- 
trating the marginal portion of the cornea obliquely for- 
ward, on the other extending inward into the thickened vit- 
reous substance. The marginal part of the cornea shows a 
copious parenchymatous vascularization ; the corneal part of 
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the cicatrix is most densely infiltrated with pigment cells. 
The iris is in a state of marked inflammation, an extensive 
retro-iridian membrane being especially developed. _Inter- 
esting is the angular bend of the ciliary portion of the iris 
(Fig. 8), obviously due to the contraction of the cicatrix 
penetrating the ciliary body. The vitrous body contains 
numerous cells, and in its centre darker appearing conglom- 
erations composed of larger granular globes. The ciliary 
body is greatly thickened; its muscular fibres dragged 
asunder by the traction acting inward, and the entire 
ligamentum ciliare detached from the sclera. The retina 
on the smooth portion of the ciliary body is thickened, 
fibrous, interspersed with rod-shaped pigment cells, and 
here and there detached from the uveal layer by exuda- 
tions. 

A pleasing epilogue to the sad trilogy is presented by 
the fourth case, in which the sympathetic inflammation 
came under recent observation and was permanently cured. 


A boy, zt. 8,* showed in 1872, the day after the injury by the 
dart of a blow-gun, in the right cornea, a perforating wound closed 
by a viscid mucous plug; pupil narrow and irregular; lens 
opaque and much swollen; violent irritation. Reflex insufficient, 
projection suspended. The parents being opposed to the pro- 
posed enucleation, I was forced to perform extraction of the lens 
March 31, 1872. Without any reaction, the eye grew phthisical ; 
three weeks later patient was dismissed from the clinic, as the pa- 
rents would not consent to the enucleation of the (sensitive !) 
globe. I ascertained, May 16, 1872, about four months subse- 
quently to the injury aad three months after the operation, that 
the left eye was lachrymose and showed a slight ciliary in- 
jection. As yet no anatomical alteration of the iris, S intact. 
As the parents still declined the enucleation, I gave the case up, 
May 24th, the boy was brought to my clinic. S§ still nearly nor- 
mal (S# 2 at 6’). The left eye is reddened, lachrymose ; the 
pupil moderately dilated, reacting well, showing two punctiform 
posterior synechiz ; aqueous turbid. Jmmediate enucleation of the 
right, very sensitive globe. In the afternoon, energetic atropia in- 
stillations had produced maximal mydriasis left ; the scleral in- 


*Klinische Beobachtungen, 1874. 
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jection reduced, almost gone after twenty-four hours; cornea 
slightly smoky. Convalescence followed rapidly, but for weeks a 
tendency to pericorneal injection persisted and sensitiveness to bright 
light ; for months an extremely delicate punctation in the central 
part of the cornez, sluggish reaction of the pupil, and, as it ap- 
peared to me, an indication of peripheral retraction of the iris. 
Not until eight months later did I permit the boy’s return to 
school. He read Sw 1 at 8’ easily, and “0 this date (after six 
years) he has remained well. 


We are puzzled to know why the last case terminated 
favorably. Infantile age in established ophthalmia does not 
by any means furnish a more favorable prognosis, as shown 
by several cases of children brought from the country to the 
clinic with established sympathetic cyclitis of one eye after 
grave injury to the other. The enucleation was performed, 
not earlier, but later than in the former three cases. The 
initial symptoms were the same as in the malignant cases ; 
maximal mydriasis at the start may ensue even in estab- 
lished ophthalmia. Only it does not fersist, since there is 
an intractable tendency to relapses of the iritis (iridocy- 
clitis) with progressive virulence; in the milignant form, a 
voluminous retroiridian exudation may set in at the start, 
so that we fail to obtain complete detachment of the 
pupillary margin in spite of atropia, mercury, and darkening 
of the room. 

From a practical standpoint the spmpathetic ¢rrz/ation has 
justly been separated from the sympathetic zzflammation ; 
the latter divided into Jdenign iritis serosa and malignant 
iridocyclitis plastica. It has been maintained that, even 
without enucleation of the “inducing” eye, the irritation 
never changes into inflammation, the serous iritis never into 
plastic cyclitis. Of course, the functional irritation is cured 
almost without exception by the enucleation. This has led 
less attentive observers to exaggerated expectations of the 
enucleation also for actual cyclitis. 

I cannot deny that the fourth case deserved the appella- 
tion of iritis serosa; but at the onset the first and second 
cases could likewise not be designated otherwise. A sym- 
pathetic iritis remains curable if it does not assume the emi- 
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nently plastic character. How to prevent this transition 
remains doubtful. 

Despite all the exaggerations which the advocates of pre- 
véntive enucleation have been guilty of, the fact remains 
that in sympathetic ophthalmia we must act preventively, in- 
asmuch as when sympathetic inflammation is established, 
our curative activity is unreliable and ineffective. Most 
earnestly are we reminded of this fact by those exceedingly 
sad cases (which, if rare, are firmly established), in which 
the sympathetic inflammation broke out subsequently in all 
its severity, although, after the irrtiation of the inducing 
eye had acted for a longer space of time, its enucleation was 
performed during the healthy condition of the other eye 
(H. Pagenstecher, Schmidt-Rimpler, and Steinheim). 


V. Corneal Abscess consequent on Blennorrhea Neonatorum. 


Although blennorrhcea neonatorum is of frequent occur- 
rence in our polyclinic (70 to a 100 new cases annually, the 
majority very grave; at certain times 15 to 20 daily under 
treatment) I had but rarely the opportunity to examine a 
globe affected in consequence of this disease. 


February 19, 1878, a boy of nine days was brought to the poly- 
clinic, who, aside from congenital absence of the right lower arm 
and pronounced icterus, suffered from an intense conjunctival 
blennorrhcea of both eyes. Copious thick yellow exudation ; 
cornea on both sides of a smoky opacity, a small abscess in the 
centre right; conjunctiva deep-red, bleeding easily. The treat- 
ment customary with us (diily brushing with sol. arg. nit. 0.5 to 
30.0) was performed by my assistant, Dr. Pufahl; on February 
21st, the suppuration had considerably decreased ; but the corneal 
affection of the excessively weak infant had assumed almost the 
proportions of a genuine kerato-malacia. After February 26th 
the child was not presented, he was said to have suffered from 
convulsions and funicular hemorrhage on the 27th, and he died in 
convulsions on March 1st. We took occasion to remove one eye- 
ball from the body. 


As to the corneal abscess few words suffice. Recogniz- 
able by its intense yellow coloration on the globe hardened 
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in Miiller’s fluid, it occupied in the central part of the cornea 
a space of 6 mm. in breadth by 5 mm. in height; in the 
section its shape was that of an elongated spindle; its depth 
was greatest in the centre, being one-third of the thickness 
of the cornea. 

Transverse sections through the cornea at the place of 
the abscess showed four layers from without inward: 

1. Fibrous granular mass. 

2. Strongly granulated round-cells. 

3. Spear-shaped cells, partly granular, partly multinu- 
cleated. 

4. Relatively normal corneal corpuscles. 

Of especial interest to me and inciting to further studies 

‘was the newborn form of the globe. The length of the 

visual axis was 17 mm., the anterior chamber was narrow, 
the lens more nearly globular. The thickness of the cornea 
measured 2 mm., nearly twice that of an adult cornea. 

I could not find any statements on this point in that ex- 
ceedingly careful anatomy of the eye which appeared in the 
large hand-book of Samisch-Grafe. 

The relatively great thickness seems to me of the utmost 
practical importance. In the very large number of cases of 
blennorrhcea neonatorum which came under my treatment 
with large deep abscesses of the cornea, 1 have for some 
years past abstained from any operative interference, par. 
ticularly puncture of the fundus of the abscess as taught by 
A. von Grafe, and which I frequently saw him perform and 
which I imitated in the first years of my practice; and still, 
with careful cauterization (latterly with additional instillation 
of eserine) I mostly observed cure without perforation, 
even when the centre of the excavated abscess was protruded 
in the shape of a slightly convex cupola. I avoided the 
operation on account of the unfavorable circumstafices gen- 
erally prevailing in crying infants and the defective domestic 
attention. Experience has confirmed the adequateness of 
this expectative treatment, and anatomy seems instructively 

to substantiate it. 
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Explanation of Plate IV. 


Fic. t. Regressive choked disk (Case 2). Magnified with loupe 
about 6:1. 7, retina; ¢, choroid; s, sclera; 9, optic nerve. 

Fic. 2. Retinitis pigmentosa (Case 3), natural size ; a and 3 re- 
present the inner surface of the two halves of the same globe. 

Fic. 3. Retinitis pigmentosa (Case 3). Pigment epithelium of 
the retina adhering to the inner surface of the choroid (Gundlach, 
obj. IV, oc. I, power 140:1). 

Fic. 4. Retinitis pigmentosa (Case 3). View of the inner sur- 
face of the retina at a moderate distance from the disk, with a 
power of about 65 diam. 

Fic. 5. Retinitis pigmentosa (Case 3). View of the papilla and 
surroundings magnified about 12:1. 7, vitreous; 7, retina; p 
pigment therein; ¢, choroid; s, sclera; JV. 0, optic nerve with 
central vessels. 

Fic. 6. Retinitis pigm. (Case 3). Section through retina, chor- 
oid, and sclerotic between papilla and equator (Gundlach, obj. IV, 
oc. I, power 140:1). v, vitreous body; 7, retina with strings of 
pigment ; ¢, anterior layer of choroid with isolated cells of pig- 
ment epithelium ; C, choroid; S, sclerotic. 

Fic. 7. Globe with perforating injury causing sympathetic cy- 
clitis of the other eye, natural size. 1. Swelling of iris; 2. cica- 
trix through ciliary body ; 3. vitreous, detached ; 4. free space 
between vitreous and retina. 

Fic. 8. Section through cicatricial region of the same globe; 
magnified 12:1. ¢, cornea; s, sclera; 7%, iris; 4, ciliary body; 
m, cicatrix extending through ciliary body ; 7, pigmented cicatrix 
through marginal portion of the cornea. 
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CASES OF INJURIES OF THE EYE, 


By Dr. HERMANN PAGENSTECHER, or WieEsBapen. 


(Translated by Istpor Furst, of New York.) 
(Comp. Fig. 9, Plate IV.) 


I. Rupture of the optic nerve, with remarks on sympa- 
thetic tridochorotditis. 


Ruptures of the optic nerves, either with simultaneous 
loss of the globe or with its preservation 7” situ, have been 
frequently observed. Thus Stellwag* reports a case of a 
young official who in a fit of insanity had with his thumb 
torn his left eye from its orbit and severed the optic nerve 
near the optic foramen; the eye lay on the ground and 
appeared as if enucleated with delicate instruments from 
its surroundings. Besides, Mackenzie + mentions a case in 
which an inebriated man enucleated his eye by falling ona 
key left in a lock; the optic nerve was torn off about one 
inch from the sclerotic. Cases with preservation of the 
globe within the orbit have, moreover, been reported by 
von Graefe,t Hutchinson,§$ His,| and myself.4 

The following case of laceration of the optic nerve, with 
preservation of the globe in its normal position, is of inter- 
est and importance in several particulars. 


Sch., zt. 63, six weeks before first presenting himself, was se- 
verely gored by a cow in the left eye, followed by loss of sight. 
Four weeks after this injury, the right eye began to be affected, 


* Die Ophthalmologie vom naturwissenschaftlichen Standpunkte aus, Bd. ii, 
p- 682. Erlangen, 1855. 
Diseases of the Eye, p. 415. 
Graefe's Archiv., Bd. xiv, 2, p. 124. 
3 Ophthal. Hospit. Reports, vol. v, p. 217. 
Beitrage zur normalen und pathologischen Histologie der Cornea, p. 132. 
Von Graefe’s Archiv., Bd. xv, 1, p. 223. 
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and only the rapid decline of vision within the next two weeks 
caused the patient to seek medical advice. 

Status presens :—L. E., globe, as regards configuration and po- 
sition, normal. At the superior sclero-corneal junction the con- 
junctiva is detached and covers a tumor of a dirty grayish-red 
color, somewhat larger than a pea. Cornea transparent ; no trace 
of iris visible ; lens absent ; in its place, in the plane of the ciliary 
processes, there is red membrane, seemingly perforated in some 
places, which shuts off the anterior chamber posteriorly, and oc- 
cludes the view into the interior of the eye. Absolute amaurosis. 
R. £., pronounced sympathetic irido-choroiditis. Iris .swollen, 
posterior synechiz ; anterior chamber narrow; floating opacities 
in the vitreous; minute striated cortical opacities in the lens; 
details of the fundus not perceptible. Vision reduced to quanti- 
tative perception of light, field of vision intact ; tension normal. 
Enucleation of the left eye under ether. Hardening in Miiller’s 
fluid, and examination ten weeks later. 


The first thing to attract attention at the globe, still well 
preserving its shape, is a dark-colored tumor situated on the 
upper sclero-corneal junction, 1.2 cm. in length, 5-6 mm. in 
breadth, and 3 mm. in depth. There was, besides, at the 
place of the optic nerve a peculiar, soft, somewhat ragged- 
looking mass of tissue, of a light-yellowish tint, which pro- 
truded from the scleral aperture and laterally spread all over 
the scleral margin, thus so to say closing, stopper-like, 
the place normally occupied by the optic nerve.* The 
globe was then cut in two by a vertical section (through the 
centre of the papilla and the apex of the cornea). In this 
section the following interesting conditions were noted 
(comp. Fig. 9): Longitudinal diameter, 2.4 cm.; horizontal 
diameter, 2.35 cm. The retina is completely detached, corru- 
gated by numerous. folds converging toward the optic nerve 
entrance; then, strongly compressed, they pass through the 
scleral aperture, in place of the optic nerve (which normally 
belongs here), spreading thereafter outside the globe over 
the external margin of the scleral aperture. No trace de- 
monstrable of the papilla, the optic nerve, its sheaths, etc. 


* Regarding the nature of this plug I was unable to form a definite opinion 
before opening the globe, as I had never before met with anything similar. 
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The scleral aperture itself, in which the retina, as it were, is 
incarcerated, has quite sharp edges, nowhere showing any 
breaches of continuity nor any trace of the remnants of the 
former optic-nerve sheath. Anteriorly the retina is united to 
a yellowish-red membrane stretching across the cavity 
of the globe, which in the region of the ciliary body runs 
somewhat obliquely from above and anteriorly toward the 
bottom and posteriorly, and which forms the posterior limit 
of the anterior chamber. The retinal folds lie close together, 
and nowhere between them is there a trace of vitreous tis- 
sue. Microscopically nothing of either iris or lens is dem- 
onstrable. The cornea is somewhat thinned, 0.8 mm. 
thick, anterior chamber 0.9 cm. indepth. There are exten- 
sive alterations in the uveal tract. In place of the corpus 
ciliare and the choroidea there is a gray-brown-reddish 
mass of tissue of varying thickness, lining the entire inner 
surface of the sclerotic and intimately united with it. The 
thickness ranges from 0.2 to 1.2 cm. The thinner parts of 
this tissue are of a.rather tough consistence, and slightly 
variegated on the cut surface, closely resembling a slightly 
pigmented choroidal sarcoma, which I first believed it to 
be on macroscopical examination. The thicker portions, 
especially one nearest the corpus ciliare, as well as some at 
the equator, present no thoroughly uniform appearance on 
the cut surface. Here, namely, close to the sclerotic, we find 
a rather relaxed tissue, in some places passing gradually, 
in others more abruptly, into the seemingly denser tissue ; 
with the magnifying glass the meshes may be followed into 
the denser parts situated more inwardly. A microscopical 
examination proves that the mass in the main is formed by 
a network consisting of fibrous connective tissue, in which 
there are scattered roundish, fusiform, and stellate pig- 
ment-cells, The rounded or oval vacuole found in this net- 
work greatly vary in size, thereby causing the different de- 
grees of density in the tissue itself. The mesh-work through- 
out is widest near the sclerotic, often suddenly narrowing 
as it approaches the axis of the eye, finally developing into 
a very close-meshed areolar tissue which toward the interior 
is only hemmed in by a quite compact limiting layer, 
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from 0.04 to 0.06 mm. in thickness, on which rests the 
lamina elastica with the greatly altered choroidal pigment. 
The whole network is lined with a plainly perceptible 
endothelium. 

The cells at the wider meshes are exceedingly large, with 
finely granular contents and from one to several nuclei. In 
the finest mesh-tissue, and in the region of the ciliary body, 
the character of the endothelium changes slightly, as here 
the nuclei become more prominent, while the cell-contour 
proper is very pale and at times only indistinctly recogniz- 
able. While the cells Of the coarser tissue are thick, the 
others are flat. The narrow-meshed tissue is succeeded 
by densely crowded spindle-shaped cells, forming a border- 
line of from 0.04—0.06 mm. in thickness, in which no trace 
of reticulated tissue can be recognized. All the meshes, 
both large and small, are empty in every preparation. The 
whole tissue is traversed by sparse, largely dilated blood- 
vessels, most of them still engorged with blood-corpuscles. 
They extend into the connective tissue frame-work, and 
their course with anastomoses may in some preparations 
be followed for a considerable distance. Nowhere could it 
be positively demonstrated that the cavities had been in 
direct connection with the vascular system, and had been 
filled with blood during life, even if transverse sections now 
and then led to the supposition that here we had to do with 
cavities filled with blood. In the corpus ciliare itself, the 
longitudinal and transverse bundles of muscular fibre—sep- 
arated by wide meshes and invested with plain endothelial 
cells—are everywhere easily demonstrable. In place of 
the tumor situated on the sclero-corneal margin, there was 
a strongly consolidated cicatrix: the extra-ocular node was 
microscopically identical in character with the entire uveal 
tract. But here we find greater abundance of vessels, partly 
branching through the cicatricial tissue from the region of 
the corpus ciliare, partly springing from the episcleral tissue 
and extensively anastomosing in the tumor. Schlemm’s 
canal with its accessories in all preparations is very wide and 
filled with blood. 

In the sinus of the anterior chamber a small remnant of 
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the iris is- still demonstrable. The cornea is somewhat 
thickened, its tissue considerably loosened, swelled as it 
were; between the single bundles of fibres (transverse 
sections of the lamellz) we find broad cavities, most of 
them being empty; here and there only we may demon- 
strate in them isolated, finely granular, spindle-shaped cells 
situated at the wall; in other places, again, solitary red 
blood-corpuscles. The space between the excessively al- 
tered choroid and the retina was filled with a flocculent fib- 
rous mass, which in places adjoining the retina and choroid 
had consolidated like a membrane, and for that reason was 
detachable throughout. Microscopically it consisted of a 
fibrous tissue interspersed with cellular elements (lymphoid 
cells and blood-corpuscles). On the addition of caustic soda 
these fibres (resembling elastic fibres) completely disap- 
peared. The retina is everywhere detached from the chor- 
oid; this detachment in most places even extends beyond 
the ora serrata to the pars ciliaris retine; and also its 
prolongation into the corpus ciliare, and the ciliary processes 
likewise in some places, appear detached in such a way that 
the covering layer of the ciliary body and the ciliary pro- 
cesses extends bridge-like from one ciliary process to an- 
other and is fixed only at its summits. 

Transverse sections of the retina at and near the scleral 
aperture show distinct cedema retinz with scattered extra- 
vasations of blood, The cedematous degeneration is de- 
monstrable only in the region of the ganglion-cell and gran- 
ular layers. As far as the cedema extends both have 
everywhere perished ; but the two granular and intergranular 
layers are still plainly visible. The layer of rods and cones 
is absolutely invisible. 

Let us now briefly summarise the conditions. The 
injury of the globe tore the optic nerve out of the scleral 
aperture and severed its sheaths from the sclerotic; then 
the retina, by its more intimate connection to the papilla, 
was drawn into the scleral opening, and likewise torn off. 
The latter may be deduced from the circumstance that 
the retina projecting from the scleral aperture had spread 
outwardly in all directions over the scleral margin; this 


| 
| 
7 : 
4 
if 
iz 
| 
‘ | 
a 


Cases of Injuries of the Eye. 247 


would have been impossible if intra vitam there still had 
been a connection between globe and optic nerve by reti- 
nal tissue. Simultaneously with the tearing off of the nerve 
the globe burst at the upper sclero-corneal margin, lens and 
iris were loosened from their attachments, the former com- 
pletely removed from the eye, while the greater part of the 
latter remained located under the conjunctiva, causing the 
formation of the above-described tumor. The wound heal- 
ed, the eye remained normal in size, and in the course of 
* several weeks the above-mentioned considerable metamor- 
phoses developed in the cornea, retina, and the entire uveal 
tract, mainly of the character of a serous infiltration of 
tissue. This is most pronounced in the uveal tract, and 
here we find conjoined a very considerable hypertrophy of 
the connective-tissue stroma and a quite extensive prolifer- 
ation of the colorless cellular elements with simultaneous 
atrophy of the vessels. ! 

In another direction, too, the case is of interest and im- 
portance. 

As above referred to, the other eye offered the typical 
picture of sympathetic irido-choroiditis. This case is at 
least decisive in one direction of the question now and then 
arising—whether the transmission of this affection takes 
place through the ciliary nervous system, or thruugh the 
optic nerve. It proves to us, namely, that for the inception 
of a sympathetic irido-choroiditis the conduction through 
the optic nerve is not required. On the other hand, the 
pathologico-anatomical conditions testify in favor of the 
transmission through the ciliary nervous system. Even 
though I did not succeed in tracing the ciliary nerves in the 
present preparations, we may conclude from the extensive 
alterations of the choroid, leading to intimate union with 
the sclerotic, that this could not have occurred without 
considerable changes in the ciliary nerves, inducing in all 
probability their secondary atrophy. In this case, then, in 
the present stage of the question, we may assume with cer- 
tainty that the transmission must have taken place through 
the ciliary nervous system. 
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Explanation figure 9, of Plate IV. 


(a) Retina, at a’ passing through the scleral aperture, and ex- 
ternally to the globe overlapping the sclera in every direction. 

(4) Flaky fibrous exudation between retina and choroid ; its 
lower part removed so as to expose the retina. 

(c) Membranous condensation of this exudation on the inner 
surface of the choroid. 

(ad) Strongly thickened and degenerated choroid and ciliary 
body, with coarser lattice-work close to the sclerotic in the neigh- 
borhood of the ciliary body. 

(e) Tumor situate upon the sclero-corneal junction. 
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A NEW OPERATION FOR ENTROPION AND 
TRICHIASIS. 


By F. C. HOTZ, M.D. 


Ophthalmic Surgeon to Illinois Charitable Eye and Ear Infirmary, and the 
Alexian Brothers’ Hospital, Chicago. 


NTROPION of the eyelids is most frequently devel- 
oped in the course of those inflammations of the eye, 
which are attended by violent and lasting blepharospasm ; 
it isa particularly frequent and common seguela of trachoma- 
tous conjunctivitis; and the contractions of the fibres of the 
orbicularis muscle may with greater facility invert the lids 
of old people or dibilitated persons with lax fibre and flabby 
skin, than those of young persons or robust individuals with 
firm and tense integument. 

These clinical facts, and especially the prominent part the 
orbicularis muscle has been observed to play in the produc- 
tion of entropion, have led to the theory now almost gener- 
ally accepted, that the violent contractions of the orbicularis 
change the curvature of the tarsus so as to produce inver- 
sion of the edges of the lid; this incurvation of the tarsal 
cartilage being greatly faciliated by diminished resistance of 
the cartilage (due to serous infiltration in acute inflamma- 
tions like trachoma) and assisted by atrophic shrinkage of 
the conjunctiva (in the later stages of chronic trachoma), 
whose retraction is thought to forcibly draw the cartilage 
and the edge of the lid inward. 

Upon this view are founded the various methods of 
plastic operations for the cure of entropion. And since 
trichiasis is always complicated by a certain degree of entro- 
pion, we meet the same views again in the operative pro 
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cedures suggested for the cure of trichiasis. All the num- 
erous operations for entropion or trichiasis, no matter how 
much they differ in their details of execution—proceed from 
the common idea, that it requires a s¢rong tractive power to 
bring an inverted eyelid back to its normal position. Some 
try to obtain this traction by shortening the integument of 
the lid; others suggest, to create the necessary degree of . 
traction through the shrinkage of artificially produced verti- 
cal cicatrices. 

That none of these operations at present known and prac- 
tised gives satisfaction, is evident from the fact that, every 
now and then, a new method is suggested. Relapses have 
been known to occur after each and every method; and a 
high degree of inversion of the lid can not be remedied by 
the removal of a broad fold of integument, even though the 
skin be shortened so much, that the lids can not be closed 
any more. 

Under such circumstances the question may be warranted 
whether the idea of a strong traction is not altogether erro- 
neous? Whether this error did not originate in the fact 
that we did not understand to apply the traction in the best 
possible manner? Whether by an improper application the 
greater part of the force was not wasted without affecting 
the free edge of the lid; and whether a very small force 
correctly and judiciously applied, is not sufficient for the 
eversion of an inverted eyelid? 

If these questions be answered in the affirmative, certain- 
ly all the present operations are founded upon a mistake, 

_and we can easily account for the frequent failures. Then 
also the publication of a new method is justifiable, provided 
it is based upon a more rational principle. 

I think it is not difficult to demonstrate the erroneousness 
of the above view by a few very simple experiments. Every 
oculist makes the experiment unconsciously when he wants 
to scrutinize the inverted edge of a lid; and every physician 
may easily make it, in order to convince himself of the cor- 
rectness of the following observations. If you place a 
slightly bent probe (e.g. Bowman’s) upon the upper lid 
at the line of the upper border of the cartilage, while the 
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eye is closed,and then press the probe very slightly back- 
ward and upward, you will be astonished at the exceedingly 
small amount of pressure it requires to overcome the worst 
degree of entropion. The inverted edge quickly and readily 
turns out as soon as the tension of the skin is slightly in- 
creased by the pressure of the probe. The same experiment 
can be made when the eye is open. Put the probe into the 
furrow which is produced by the retraction of the skin 
above the edge of the lid, as soon as the eye is opened, and 
press it slightly backward z. ¢. push the skin of the eyelid a 
little deeper into the orbit, and again you will convince 
yourself of the surprisingly small traction which suffices to 
straighten out the inverted edge of the eyelid. If we com- 
pare this slight force with the amount of traction as repre- 
sented by the width of the fold of skin which would have to 
be excised for the removal of the same degree of inversion, 
the difference is obvious even to the dullest eye. These ex- 
periments apply with the same conclusive force to the lower 
lids. I have quite recently demonstrated them, at the In- 
firmary, toa class of medical students on a typical case of 
total inversion of the lower lid. The lid was rolled in upon 
itself, and to invert it by shortening the integument, it was 
necessary to take up a fold of from 2% to 3 cm. in width, 
while almost the weight of a silver probe was sufficient 
for the purpose, if we allowed it to press downwards and 
backwards upon the lower border of the tarsus. 

These observations seem to prove one thing quite conclu- 
sively, viz: That the tractive power for the cure of entro- 
pion may be very small if it be applied in the right direc- 
tion and upon the right spot. This doctrine may appear 
unacceptable to those who look upon the tarsal cartilage as 
the part most particularly interested in the inversion of the 
eyelid. They will consider it impossible that so slight a 
force should so materially affect so firm a texture. But I 
am convinced that the cases in which the tarsus plays any 
essential réle in the development of entropium, are rare ex- 
ceptions rather than the rule. I believe that in the 
majority of the ordinary cases of inversion, the free edge 
does not change its relative position to the eyeball. I be- 
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lieve that the so-called rolling in of the free edge is noth- 
ing more or less than an inversion of the external integu- 
ment. The skin near the edge is rolled in toward the 
conjunctiva, thereby giving the edge the peculiar rounded ~ 
appearance, while the cartilage remains unchanged in shape 
and position. It is my opinion, formed upon numerous 
observations, that the blepharospasm which is an essential 
feature in the production of entropion, affects the external 
skin rather than the tarsus. As soon as the spasm begins, 
the skin of the lid is seen to move toward the free edge, 
and to be gathered in in numerous horizontal folds. This 
phenomenon is due to the action of the orbicularis muscle. 
Its fibres, sandwiched between skin and tarsal cartilage 
and fascia tarso-orbitalis, run from one commissure to 
the other; those next to the free edge are almost hori- 
zontal in course; the further they are removed from the 
margin, the greater is the curve of the arch they describe 
(Stellwag). When these arched fibres are shortened by 
contraction, their curves must become more or less 
straightened out, because their origin and insertion are 
fixed, immovable points. This change of curvature can not 
be accomplished but by achange in position. The middle 
portion of the fibres must make a decided movement to- 
wards the edge of the lid, (downward in the upper lid and 
upward in the lower) in order to approach as near as pos- 
sible the straight line which is the shortest distance between 
the two commissures. The stronger the muscular contrac- 
tion, the greater must be the displacement of the fibres; it 
must, therefore, be very considerable during the spasmodic 
action of the orbicularis. Now, this muscle is connected by 
cellular tissue with the skin, and with the tarsal cartilage. 
The skin being movable will readily follow the movements 
of the muscular fibres; and it can be seen during spastic ac- 
tion of the orbicularis, as mentioned above, to move down- 
ward (resp. upward) towards the edge of the lid, and to 
become wrinkled. 

The tarsus, however, does not yield to the tractions of the 
orbicularis fibres, and consequently the connective tissue 
between both must be lengthened in order to render the dis- 
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placement of the muscular fibres possible. The oft-repeated 
and forcible extension of this sub-muscular tissue (as it oc- 
curs during a long duration of violent blepharospasm), 
loosens the connection of the muscle with the tarsus. We 
can plainly notice this relaxation on eyelids which have suf- 
fered of violent prolonged blepharospasm; the skin of the 
lid remains wrinkled when the eye is closed, as though it had 
become too long; and when the eye is opened, the skin of 
the upper lid is but imperfectly retracted into the orbit by 
the cartilage ; the furrow above the free edge is very shallow 
and ill-defined, the skin seems to be crowded down against 
and rolled over the free edge, which therefrom appears 
thickened and rounded. This displacement or dropping 
down of the integument and orbicularis fibres, is, in my 
opinion, the direct and common cause of entropion; for with 
these parts the cilia must be displaced and their direction 
changed so that they are turned vertically downward (resp. 
upwards) and come in contact with the cornea. 

From the above observations and considerations I con- 
ceived the idea that the main object of a rational operation 
for entropion should be the permanent reposition of the dis- 
placed integument and orbicularis fibres. They should be 
drawn toward the upper (resp. lower) border of the tarsus, 
with sufficient tension to evert the eye-lashes, and a firm 
union should be established between the skin and the upper 
(resp. lower) margin of the cartilage. The selection of this 
point of fixation for the traction has very great advantages. 
It is a fixed point, and therefore the whole traction which 
we gain by stretching the skin, can be spent upon the 
edge of the lid. Furthermore, in all movements of 
the lid it remains in the same relative position to 
the free edge; therefore the tension brought to bear 
upon the palpebral border by the skin fixed at the 
upper margin of the cartilage, will remain uniformly 
the same, and the cilia will be equally well everted, 
whether the lids are open or shut. Upon these views I 
planned about a year ago, an operation, which, I believe, 
meets the indications laid down above, in the simplest and 
most practical manner and without mutilating the eyelid 
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I have since subjected my operation to many severe prac- 
tical tests, and have been so highly pleased with its excel- 
lent results that, I believe, I may confidently recommend it 
to the profession. : 

Although the operation is applicable to both the upper 
and the lower lid, I shall limit the following remarks to the 
description of the operation as it should be performed upon 


the upper lid. Every one can easily transpose the descrip- 
tion to fit the lower lid. 


DESCRIPTION OF THE OPERATION. 


1. Jnucision. As the incision shall be made along the up- 
per margin of the cartilage and shall extend from one com- 
missure to the other, the lid clamp cannot be employed. 
And well we may dispense with it; for with skilled assist- 
ance the bleeding does not interfere with the operator's 
work, and has usually ceased by the time the sutures are put 
in, so that they may be tied without delay. If a clamp is 
used, its removal is always followed by profuse hemorrhage 
which should be completely arrested before the sutures are 
tied. The time-saving advantage of the clamp, therefore, is 
imaginary. The use of a horn-plate may also be abandoned. 
Its utility is very doubtful, and its disadvantages are un- 
questionable. In order to form a solid support to the lid, it 
has to be so broad and so large that it forcibly stretches 
the tissues of the lid, unavoidably altering their relative pos- 
ition and giving rise to mistakes in accurately placing the 
incision. 

I have found by experience that the results of the opera- 
tion are the more satisfactory, the more accurately the in- 
cision describes a curve parallel to the arched border of the 
tarsus. As the width of the cartilage varies very much in 
different persons, the height of the arch of incision cannot 
be expressed in just so many millimeters. Still, its accurate 
location may in every case be easily defined by the fine fur- 
row in the skin which begins 2 mm. over the inner canthus, 
ascends gradually until it reaches the middle of the lid, 
whence it descends towards the external canthus, there to 
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terminate about 2 mm. above the commissure. If the incis- 
ion follows exactly this curved furrow, the cosmetic effect 
of the operation cannot be surpassed; the movements of 
the lid and the eversion of the cilia being as natural as could 
be desired. 

But owing to the great mobility of the skin of the upper 
lid, it is exceedingly difficult, even with the sharpest scalpel, 
to cut the incision as smoothly and accurately as designed. 
The skin is apt to drag before the knife; and it happened 
to me several times that the border of the wound was rag- 
ged, or that the incision was made nearer to the edge of the 
lid, than intended. All these difficulties were obviated 
when I adopted the following plan: While an assistant is 
fixing the skin of the eyebrows against the supra-orbital 
margin, I seize, beween my forefinger and thumb, or with a 
pair of forceps, the centre of the free edge of the lid and 
draw it downward until the skin is moderately stretched. 
As both the commissures are fastened to the bones, the cen- 
tre of the lid only is affected by this downward traction; 
the free edge obtains a convexity downward, while on the 
other hand, the convex furrow which marks the upper bor- 
der of the cartilage, is transformed into a straight horizontal 
line. While the lid is held in this position, I apply the point 
of a scalpel at a point 2 mm. over the inner canthus, and 
draw a horizontal incision across the lid to a point 2 mm. 
above the external canthus. As soon as the integument is 
cut, the incision is changed into a gaping wound by the re- 
traction of its upper border. Sometimes the muscular layer 
is cut with the skin, and the cartilage exposed at once. If 
not, I divide the orbicularis by a few strokes of the knife, 
keeping close to the lower border of the incision. The tar- 
sus is recognized by its yellow-red, tendinous color; and its 
upper margin is easily ascertained by the contrast between 
the yellow color of the cartilage, and the dark-red hue of 
the orbital tissues, shining through the thin fascia tarso- 
orbitalis. 

If the knife follows the lower border of the wound, and is 
held perpendicular to the plane of the lid, there is no dan- 
ger of missing the cartilage in dividing the muscle, and of 


i 

. it 
it 
if 
ii 
i 
" 
it 
im 
i} 
il 
if 
i 
i 
tt 
i} 
| 
i 
i 
i 
i} 
it 
i 
H 
; i 
| 
i 


256 F. C. Hotz. 


wounding the fascia. This accident would probably cause 
an annoying protrusion of the soft orbital tissue, and might 
also occasion a serious cellulitis in the orbit. 

2. Removal of a strip of the muscular layer. By the 
operation as described, the pars ciliaris of the orbicularis 
muscle is divided from the pars orbitalis along the whole 
breadth of the eyelid, its connection is also severed from the 
upper third of the tarsus. Now, I take off the forceps which 
drew the lid downward, and allow the lid to recover its nat- 
ural position. The assistant applying a forceps to the mid- 
dle of the lower border of the wound everts the skin to ex- 
pose the muscle; and with a pair of fine forceps I grasp the 
muscular fibres next to the border of the skin and dissect 
off a strip of 3 mm. in width, all along the border from can- 
thus to canthus. I insist upon a careful and clear removal 
of this muscular strip; and I am very particular in remov- 
ing also small shreds of muscular tissue which may have 
been left upon the upper third of the tarsus. 

The excision of the orbicularis fibres might be done also 
in this way, that after the skin was cut, a strip of the muscle 
is seized with the forceps, lifted up from the cartilage and 
dissected out by scissors. I prefer the method first de- 
scribed, because I have found that in entropion and trychi- 
asis the connection of the muscle with the upper portion of 
the cartilage is very loose. The muscle is attached more 
firmly to the skin there, and can easily be removed with the 
skin from the cartilage. Furthermore, in excising the mus- 
cle from the skin, I can, with greater accuracy and nicety, 
estimate the requisite width of the strip to be removed. I 
avoid removing an unnecessarily large portion of muscular 
substance, which is of some consequence in regard to the 
effect of the operation. In excising the muscle it some- 
times happens that a large branch of the palpebral artery is 
wounded near the inner or outer canthus. The hemorrhage 
can be easily and permanently controlled by torsion of the 
vessel. I have never experienced a secondary hemorrhage 
from this course. When the bleeding has been arrested 
and the wound well cleansed, the sutures are put in. 

3. Application of the sutures—I usually employ fine black 
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silk (No. A.), because its color is innocuous and of a great 
assistance in the removal of the stitches. Four sutures are 
usually requisite for a nice and perfect closure of the wound. 

While an as- 
sistant draws 
the upper bor- 
der(D, D, D) up- 
wards, I thrust 
the needle 
throughthe 
skin of the eye- 
lid (at F) two 
mm. from the 
border of the 
incision, pass it 
through the 
aponeurosis up- 
on the upper 
third of the tar- 
sus (from A to 


FIG. 1.* B) upwardsalit- 


tle above the junction with the fascia tarso-orbitalis, and 
finally through the upper cutaneous border (at D), taking 
care that no muscular fibres are included within the loops 
of the suture. The loop of thread (F, A, B, D) thus applied 
includes nothing but the cutaneous borders and a piece of 
the aponeurosis (2 to 3 mm. wide), to which the skin can 
be approximated closely by drawing the suture very 
tightly. I first always make a surgical knot, pushing it 
down with both forefingers in the same manner in which 
we close the ligature of a deeply situated artery. 

By this manipulation the skin is pushed down to the car- 
tilage rather than the aponeurosis pulled up towards the 
skin. If the borders of the wound are in perfect apposi- 
tion, the surgical knot is secured by an additional single 


* Fig. I represents the application of the sutures. The lower border of the 
skin is pulled downward and the upper border upwards, to show the course of 
the thread through the aponeurosis. , F, F, entrances of sutures into skin of 
lid. A, A, A, points of entrance, and 2, B, ZB, points of exit in aponeurosis. 
D, D, D, D, stitch-holes in upper border of wound. 
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knot. The scrupulous care bestowed upon the accurate 


application of the 

_ sutures and the nice 
adaptation of the 
raw surfaces, contri- 
bute largely to the 
success of the opera- 
tion; and in regard 
to this point, every 
surgeon ought to 
keepin mind the 
oldrule, festina 
lente. 


4. Dressing —The treatment after the operation is very 
simple. During the first twenty-four hours cold water com- 
presses are very grateful to the patient and useful in so far 
as they limit the reactive swelling of the lid. After twenty- 
four hours all dressing may be left off, directions being given 
that the eye should be occasionally washed out with tepid 
water, and be kept thoroughly clean. For there is always 
more or less hypersecretion of mucus which, with negligent 
patients, will accumulate at the edges of the lid and glue 
them up so firmly that the effort to open the eye may tear 
open the wound rather than break the crust at the palpebral 
fissures. The sutures were removed on the third day, and 
the wound was found nicely healed by first union. Only a 
few patients, with a decidedly scrofulous constitution, and 
shabby, pale, thin skin, exhibited an increase of the swell- 
ing of the lid on the second and third day. It was found 
that in these cases the stitches began to suppurate, and upon 
their removal the swelling quickly subsided. On this ac- 
count I took, in several cases, the sutures out after forty- 
eight hours, but in none did I leave them in over three 
days. 


* Fig. 2 represents a vertical section of the eyelid ; s, supraorbital margin ; Zo, 
fascia tarso-orbitalis ; fo, pars orbitalis ; fc. pars ciliaris ot orbicularis muscle ; 
z, tarsus ; ¢, eyelash; 7, lower border, d, upper border of the wound ; a 4, pas- 
age of suture through aponeurosis. 
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Resulis.—Since September of last year, I have operated 
according to my method, upon all cases of entropion or tri 
chiasis, which submitted to an operation. I have made no 
discrimination in order to thoroughly and impartially test 
the efficiency of the method. I performed the operation 
forty-six times, and the immediate effect was in every case, 
without exception, complete removal of the entropion and 
a wonderful improvement in the appearance of the lid. 
This immediate result of course, would not be a strong proof 
of the efficiency of the operation, if I could not show the 
permanency of the effect by the test of time. But fortunately, 
I had a number of the worst cases under observation for 
three months and longer after the operation; I therefore, 
speak from actual experience when I say that these lids 
presented a finer appearance at the end of three months, 
than at the expiration of three weeks. 

The great feature of this operation is that the inversion 
of the cilia is remedied without any loss of skin, and that 
even in the worst kind of entropion the form of the lid. is 
not mutilated nor its motion disturbed by excessive shorten- 
ing of its integument; nor is its. appearance disfigured by 
unsightly notches and marks of perpendicular scars. That 
the requisite tension of the skin can be obtained without 
excision of skin, makes this operation especially valuable 
for those lids which exhibit a bad degree of inversion, al- 
though by previous operation the skin has been so shortened 
that they can be but incompletely closed. In these cases 
the operation achieves its most brilliant triumphs. The 
very first lid upon which I tried my method, was one of 
this kind. It was the left eye of a servant girl in the in- 
firmary. Five years ago, Arlt’s operation had been per- 
formed upon her left upper lid. The skin of this lid was 
shortened to such a degree, that upon closing the eye, there 
remained an open fissure of 4 mm.in height between the 
lids. And in spite of this excessive loss of skin the eye- 
lashes were turned in badly, rubbing constantly over the 
cornea. The application of my tarso-cutaneous sutures at 
once everted the edge of the lid; and gave the cilia a normal 
direction. The patient is still at work in the infirmary, and 
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at present the whole appearance of the left upper lid is de- . 
cidedly superior to that of the right upper lid whose eye- 
lashes have never troubled the patient. 

Inasmuch as after my operation the entire expanse of the 
tarsus remains evenly covered by integument, and as the 
firm union between skin and upper border of the cartilage 
makes both move like one piece; the movements of the lid 
are as free and easy as those of the normal eyelid, the lashes 
are as completely everted when the lid is raised, as they are 
when it is closed. For the skin being fastened to the car- 
tilage, its tension is not subject to any relaxation during the 
movements of the lid. The remaining portion of the pars 
ciliaris of the muscle over which the skin is stretched, acts 
like an elastic cushion; and this explains the fact that we 
can obtain the requisite tension without shortening the skin. 
For this reason it is important not to be unnecessarily 
wasteful in excising the muscle. . 

If the forcible contractions of the greatly curved fibres of 
the orbicularis muscles are, as I believe, the primary cause 
of entropion, the possibility of a relapse after my operation 
is inappreciably small. The fibres which remain upon the 
tarsus, are nearly straight in their course and cannot pull 
the skin downwards. The greatly curved fibres of the pars 
obitalis, however, are arrested in their downward movement 
by the firm union of the skin with the upper boarder of the 
cartilage. This union protects, like a barrier, the skin of 
the lid against being dragged or pushed out of place. And 
on the other side, if after the operation the conjunctiva of 
the lid should shrink and cause the edge of the cartilage to 
curve in, the result would be that the increased convexity 
of its external surface, increases the tension of the skin to 
such a degree, that the ill effect which the incurvation of 
the tarsal border could have upon the direction of the eye- 
lashes, is neutralized by an increased eversion of the same. 

In no case of the forty-six operations I excised any of the 
integument, although this appeared rather superabundant 
in several; and in one case only I performed a second opera- 
tion because the appearance of the lid did not suit me ex- 
actly. It was avery bad case of inversion of both upper 
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* lids, the cartilages were very small, the conjunctiva was con- 
tracted, and the eyelashes turned in so much that they were 
hidden away between the eyeball and the lower lid, and the 
skin of the lid was very flabby. Under these circumstances 
it appeared almost impossible that the eversion of the lashes 
could be accomplished without excising a considerable piece 
of the skin, I preferred, however, to perform the operation 
without sacrifice of skin, because, considering this case a 
crucial test for the efficiency of my method, I was curious 
to see the effect, unprejudiced by additional help. The re- 
sult of the operation was, that the eyelashes were everted 
sufficiently so as not to touch the cornea; and in this respect 
the operation was practically a success. But the eyelashes 
still being directed too much downwards, the appearance of 
the lid was not quite satisfactory to me. Two months after 
the first operation, therefore, I removed from the skin 
of each upper lid a horizontal strip, two mm. in width, 
closing the wound by three sutures. As the skin was firmly 
tied down to the upper border of the tarsus, this very slight 
shortening sufficed to complete the eversion of the eyelashes. 
The possibility of improving the effect as easily and cer- 
tainly as it can be done by this second operation, is an ad- 
vantage of no small importance. Another advantage of my 
operation is, that it can be employed in a// cases of entropion 
and trichiasis, no matter how despairing the condition of 
the lid may be. For we can combine with this operation 
any additional measures which the peculiarity of the case 
seems to demand. 

We may groove the cartilage if its excessive incurvation 
makes it desirable, we may add canthotomy whenever the 
palpebral fissure appears abnormally narrow; and we must 
make an incision along the free edge of the lid in cases of 
trichiasis. The operation is applicable also to the entropion 
of the lower lid, and I have employed it in twelve cases with 
very good result. The line of incision is indicated by a fine 
natural furrow of the skin about four to six mm. below and 
parallel to the border of the lid. 

In two cases I operated on the upper and lower lids at 
the same time, but I had to abandon this plan as inexpedi 
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ent. The reaction was too violent, the swelling was very 
considerable and extended beyond the area of the lids; and 
in one case it resulted in an abscess of the lower lid. There- 
fore, I believe, it is a better plan to operate upon one lid at 
a time, or if all the lids are affected, upon the two upper 
lids, and after the expiration of several weeks, upon the 
lower lids. 

With the exception of the abscess just referred to, I have 
observed no untoward symptoms. The blood oozing from 
the stitch-channels after the wound was closed, spread along 
the course of the orbicularis fibres and caused more or less 
discoloration of the skin. In one patient it reached as far 
as the upper and lower border of the orbicularis muscle; 
but even this extensive effusion was absorbed without in the 
least disturbing the healing process. 

As there is nothing absolutely new under the sun, and as 
the principles upon which I based my operations are so self- 
evident, it seemed to me very improbable, that nobody 
should, before this time, have practised a similar operation. 
After seaching in vain the English and German literature, 
the French text-book of Galezowski * turned my attention 
to an operation, which Dr. Anagnostakis, an oculist in 
Athens, published in 1857 in the Annales d’ Oculistique.t 

After enlarging upon the insufficiency of the ordinary 
methods and especially showing that the shortening of the 
palpebral integument can evert the edge of the upper lid 
only while the eye is closed, but not when the lid is elevated, 
he comes to the following conclusion : t ; 

“Pour renverser impunément et d’une maniére perman- 
ente le bord de la paupiére supérieure, on a trois indications 
a remplir, savoir: 


1° La peau palpébrale doit étre tendue d’une maniére 
forte et durable. 

2° La tension doit se borner 4 la paupiére et ne pas in- 
teresser les parties environnantes. 


* Traité des maladies des yeux 2d ed., 1875. 
+ Annales d’ Oculistique, t. xxxviii, p. 5. 
¢ Loc. cit., p. 10. 
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3° La tension doit partir d’un point solide situé dans la 
paupiére elle-méme. 

He makes an incision about three mm. above and 
parallel to the palpebral border; then he seizes with a pair 
of forceps the fibres of the muscle, which cover the upper 
segment of the cartilage and carefully excises them with 
scissors. Finally he stitches the /ower border of the wound 
down to the cartilage, leaving the threads in, until they cut 
through, and allowing the wound to heal by granulation. 

I am surprised that this very rational operation has found 
no recognition by English and German writers. I had no 
knowledge of it at the time I began to perform my opera- 
tion described above which appears to be an improvement 
upon the method of Anagnostakis in several essential points. 
First, I make the incision higher up, thereby leaving the lid 
its full share of integument; secondly, by inclosing the 
upper border of the wound in the sutures, I obtain a quicker 
healing and a smoother linear scar; and thirdly, the elimina- 
tion of the sutures by suppuration produces short perpen- 
dicular scars in the lid, which are always a blemish to its 
appearance. This I obviate by a timely removal of the 
sutures. 


CHICAGO, 181 Clark Stfeet, June, 1879. 
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ON THE THERAPEUTIC USE OF ESERINE IN 
GLAUCOMA. 


By Dr. M. LANDESBERG, or PHILADELPHIA. 


HE success obtained in my first experiments with 

eserine in glaucoma, induced me to continue them 

in a further series of cases. In regard to the high impor- 

tance of the subject, I feel justified in publishing the results 
of my observations. 


Case 1.—C. R., baker, 25 years old, came under my treatment 
June, 1877, in the following condition : 

Right Eye :—Conjunctivitis trachomatosa. Opaque staphyloma 
of the cornea in its upper third. Large anterior synechie. Iri- 
dectomy downward. Edges of the iris united with the wound. 
Pannus over the whole cornea. 

Left Eye :—Conjunctivitis trachomatosa. Central leucoma of 
the cornea. Upper half of this adherent to posterior surface of 
cornea, Irregular, badly made iridectomy downwards. Sec- 
tion in the cornea; the edges of the iris in the wound. Pannus 
in the upper half of the cornea. Patient counted fingers only 
close by, and was not able to find his way. 

In consequence of the treatment with eserine, the eyes improved 
so far that patient was enabled to resume his business in December 
of the same year. V. Jaeg. 8. V. L. Jaeg. 6. 
Fundus oculi normal. On March 6, 1878, he returned. 

Right Eye:—The staphyloma was much developed, and pre- 
sented itself as a small tumor through the upper lid. Intraocular 
pressure= Z' 2. Deep excavation of the optic disk. Spontaneous 
arterial pulsation. V. hardly y$5 and Jaeg. 19 with + 6. Field 
of vision cannot be measured. Left eye unchanged. He told 
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me that two weeks ago he consulted for inflammation of his right 

eye, a country physician who gave him atropia. On applying 
it for some days, the inflammation stopped, but the pain increased ; 
the eye became very tender; a sensation of intense tension and 
pressure in the eye set in, and the small tumor began to develop. 

The question whether we had to deal here with secondary 
glaucoma, as a consequence of the morbid alterations of the eye, 
which might have set in also without the use of atropia, or if 
atropia had only accelerated the glaucomatous attack, or had 
been the first cause of its development, must remain undecided. 

I prescribed a solution of eserine, one grain to three drachms, 
one drop of which to be instilled every hour. On the second day 
the sensation of tension and pressure, the pain in the temple and 
the forehead were gone; but there was no change in the intra- 
ocular pressure and in the background of the eye. Eserine was 
applied on the second day every two hours; on the third and 
fourth days, every three hours. On the fourth day: intraocular 
pressure was normal; excavation of the optic disk diminished ; 
arterial pulsation only on pressure ; staphyloma less prominent 
and V.= #5. The continuation of the use of eserine (one to two 
drops a day) for two weeks, caused the excavation of the optic 
disk to disappear entirely. The staphyloma became still smaller, 
and disappeared through the lid as a slight elevation only. 
V.=x%5. Jaeg. 7. 

This favorable condition remained until the first day of Sep- 
tember, when glaucomatous attacks set in again, and the staphyl- 
oma gradually increased. Instillation of eserine, which patient 
applied of his own accord, seemed at first to afford some relief, 
but the remedy soon failed, and the morbfd process progressed. 
Patient came to me October 2gth in the following condition : 

Right Eye :—Violent episcleral injection. Slight serous infiltra- 
tion of the conjunctiva of the eyeball. Staphyloma as large as a 
pea, over which the upper lid is tightly stretched. Several fresh 
infiltrations of the cornea. Aqueous humor dim. Tension= 73. 
Deep excavation of the optic disk and spontaneous arterial pulsa- 
tion. Counts fingers at 2’. I ordered a fresh solution of eserine, 
one drop of which to be instilled every hour, without producing 
any effect. On November 1st I made iridectomy downwards. 

The inflammatory symptoms gradualiy abated. Tension became 
normal, and the staphyloma so flat that it could not be perceived 
through the upper lid. Examination, made March roth, showed : 
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Right Eye :—V. #5. Resp. 44. Jaeg. 4. Flat staphyloma 
cornez. Tension normal. Field of vision normal by daylight, 
by gas-light somewhat limited upwards. Optic disk somewhat 
flat and of bluish color, surrounded inwardly by a small atrophic 
crescent. Vessels and retina normal. 

Left Eye :—Unchanged. 


Case. 2.—P. D., laborer’s wife, 75 years old, came to me July 
. 5, 1878. 

Right Eye :—Chronic glaucoma. Anterior ciliary vessels highly 
distended. Cornea flat, of diminished sensibility, and occupied 
by punctiform exudations. Anterior chamber almost obliterated. 
Iris atrophic, of dark-grayish color. Pupil dilated to the utmost, 
immovable. Tension=7Z2. Deep excavation of the optic disk, 
which is surrounded by a broad atrophic ring. Spontaneous 

arterial pulsation. Amaurosis. Beginning of the affection about 
ten years ago. Blindness for two years. 

Left Eye :-—V.=%%. With + 10 Jaeg. 6. Refracting media 
clear. Anterior chamber shallow. Cornea of normal sensibility 
and curvature. Iris gray, unchanged. Pupil somewhat dilated, 
of oval shape and slow reaction. Tension and field of vision still 
within physiological limits. Optic disk pale, slightly excavated, 
surrounded by a small atrophic ring. No phenomenon of pulsa- 
tion. Arteries somewhat thin, veins somewhat distended. Patient 
is suffering from severe ciliary neuralgia, causing sleepless nights. 
She had previously resisted proposed iridectomy, and still ob- 
jected to any operation. I prescribed eserine, one drop every 
two hours. On the third day neuralgia was much diminished. 
Patient stated that she Was better than she had been for several 
months, being able to sleep during the night. Pupil was a little 
contracted. No change in the intraocular pressure and in the 
excavation. Ordered: one drop three times a day. 

On the seventh day, intraocular pressure hardly Tr. No neuralgia 
for two days. Ordered: one drop daily. At the end of the third 
week, tension of the eye was much lessened, without, however, 
being normal. Pupil was medium dilated, immovable. No change 
in the excavation. No attack of neuralgia for more than two 
weeks. Patient continued to use, irregularly, one or two drops of 
eserine every day. The condition of the eye, last noted, remained 
stationary. After an observation of seven weeks I lost sight of the 
patient. 
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In January, 1879, I was told by the daughter of the pa- 
tient, that her mother had died of consumption about Christmas, 
after having suffered in the last weeks of her life, from intense 
paroxysms of pain and diminution of vision of the left eye. From 
the description of the symptoms we may infer that there had been 
acute attacks of glaucoma. The drops of eserine, which patient 
had in store, had been used also on this occasion and seemed to 


have given some transitory relief, without preventing the loss of 
sight. 


Case 3.—A. D., saloon-keeper, 58 years old, applied to me 
September 23, 1878. 

Right Eye :—Slight subconjunctival and conjunctival injection 
Cornea clear, somewhat flat, of normal sensibility. Aqueous humor 
slightly turbid. Anterior chamber shallow. Iris greenish. Pupil 
medium dilated, immovable. Optic disk bluish, slightly excavated, 
surrounded by an atrophic ring. Spontaneous venous pulsation. 
Arterial pulsation on slight pressure. Hm. 7; V. #o%. With 
+6 Jaeg. 9. Tension=Tr. Field of vision limited in the upper- 
inner quadrant. 

Left Eye :—Refracting media normal. Anterior chamber some- 
what shallow. Pupil of normal shape but of slow reaction. Iris 
brown. Optic disk reddish. Arteries normal; veins somewhat 
hyperemic and slightly tortuous. Hm. x; V. $$. With +6 
Jaeg. 2 at 9”. Tension and field of vision normal. Patient is 
suffering for about a year and a-half from intermittent inflamma- 
tions of his right eye, which are accompanied by intense pain and 
sometimes by total loss of vision. At first the paroxysms set in 
at long intervals, lasted only a short time and were followed by 
complete recovery. In the last months the attacks were very fre- 
quent, of long duration, leaving vision greatly impaired. 

Operation being refused, I ordered eserine for the right eye, one 
.drop every two hours, and for the left eye one to two drops daily. 
After a week’s use of the remedy there was a considerable im- 
provement in the condition of the right eye. The inflammatory 
symptoms had entirely subsided. Pupil was somewhat contracted. 
Iris brown, of almost normal texture. Tension only very little 
increased. Vision, field of vision and excavation of the optic disk 
unchanged. No venous pulsation, arterial pulsation only on 
strong pressure. 

Left eye unchanged. 
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On the thirteenth day of the use of eserine (from the second 
week only two drops daily) : attack of acute glaucoma in the right 
eye, with almost total blindness. Eleven hours after the attack, ex- 
amination showed: Intense chemosis of the eyeball and of the 
upper lid. Cornea slightly dim, of diminished sensibility. An- 
terior chamber almost obliterated. Aqueous humor turbid. Pupil 
ad maximum dilated. Tension=T3. Fundus oculi cannot be 
examined. V., only movements of the hand. 

Left Eye :—Hm. xy, With +6. Jaeg. 2, at 11”. 
Field of vision normal. Pupil in spite of the daily use of one 
drop of eserine not contracted and of very slow reaction. Intra- 
ocular pressure, according to my feeling, pathologically increased. 
Optic disk highly hyperemic ; peripapillary region somewhat in- 
distinct. Veins enlarged and tortuous. Iridectomy upwards was 
almost immediately followed by great relief and diminution of the 
intraocular pressure. But on the following day violent symptoms 
of irritation set in again and tension increased. Instillations of 
eserine were not borne. Injections of morphia gave some relief, 
and paracentesis cornez broke the acme of the morbid process. 
Recovery was very slow, interrupted by frequent exacerbations. 
41 days after the operation, the examination showed: Refracting 
media clear. Anterior chamber somewhat shallow. Fine broad 
pupil upward. Intraocular pressure only slightly increased. 
Hm. 75, V.=x%. With +6. Jaeg 13. Field of vision limited 
upwards and inwards. Steep excavation of the optic disk, on 
which there are two small extravasations and one extravasation 
near macula lutea, either of them in the state of restoration. In 
the course of time V. improved to 755, and Jaeg. 8, with +6. 
Excavation of the optic disk became flatter. Intraocular pressure 
remained somewhat increased. 

The history of the left eye is as follows : 

In the first week, succeeding the iridectomy of the right eye, 
when the symptoms of irritation were very violent, the condition 
of the left eye was very satisfactory. Tension was normal ; optic 
disk less hyperzemic and veins less tortuous. On the tenth day 
after the operation patient began to complain of dimness of vision. 
On the eleventh day slight subconjunctival injection set in, ac- 
companied by a slight increase of the intraocular pressure. On 
the fourteenth day, outbreak of subacute glaucoma, Eserine had 
been used all the time as directed. Six hours after the attack: 
iridectomy upwards. Recovery normal. 17 days after the opera- 
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tion, examination showed: Refracting media clear. Deep an- 
terior chamber. Intraocular pressure and field of vision normal- 
Optic disk somewhat pale and slightly excavated. Vessels normal. 
Hm. V. $2. “With + 10 Jaeg 1, from 8’—13’. 


Case 4.—C. D., driver, 49 years old, came to me October 11, 
1878. Examination showed : 

Right Eye :—Glaucoma subacutum. Slight episcleral injection. 
Anterior ciliary veins somewhat dilated. Refracting media clear. 
Sensibility of the cornea normal. Anterior chamber shallow. 
Pupil medium dilated, immovable. Texture of iris indistinct. 
Deep excavation of the optic disk, which is surrounded by an 
atrophic ring. Arterial pulsation on somewhat strong pressure. 
Arteries thin ; veins hyperemic, tortuous. Tension=T2. Eye- 
ball tender to the touch. Field of vision limited upwards-inwards, 
almost up to the point of fixation. V.=%§. With +10 Jaeg. 8. 
L. E—V.=$%. Jaeg. 1. from 8’—15”. Normal conditions. Pa- 
tient addicted to liquor, has been suffering from intermittent glau- 
comatous attacks for about a year. The paroxysms set in at first 
in longer intervals, without any special cause ; in the lasts months 
they appear with great violence as often as patient is intoxicated, 
that is once or twice a week. Operation being refused, I pre- 
scribed eserine to be instilled three to four times a day. Patient 
returned in the middle of March of this year, on account of 
ecchymosis of the conjunctiva of the left eyeball, consequent upon 
a blow. 

He tells that he had used the drops irregularly for about six 
weeks without any avail. Every intoxication is still followed by 
inflammation and pain of the eye; it only seems as though the 
paroxysms were not so severe. But he adds, that he had little 
work to do during the winter and was not able to indulge as 
much as formerly. Examination showed : 

&. £—Anterior ciliary veins highly dilated and _ tortuous. 
Descemet’s membrane dimly dotted. Anterior chamber shallow 
and turbid. Tissue of iris disorganized. Pupil dilated above the 
medium, immovable. Fundus oculi veiled. V.=z$>5. With + 


6. Jaeg. 23. Tension=T.1. Field of vision cannot be meas- 
ured. 


LZ. £.—normal. 


Case 5.—E. T., laborer’s wife, 52 years old, came to me Decem- 
ber. 25, 1878, in the following condition : 
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Left Lye :—Glaucoma acutum. Chemosis conjunctive bulbi. 
Aqueous humor turbid. Anterior chamber shallow. Pupil ad 
maximuin dilated. Intraocular pressure=T.2. Fundus oculi 
veiled. V.= yy. Jaeg. 20. Field of vision cannot be measured. 

Right Eye :—M. 7s. V.#§. With +36 Jaeg. 1, from 9’— 
12”. Field of vision and tension normal. Slight sclerectasia pos- 
terior. In the upward periphery some choroidal atrophies. 
History is uncertain. Patient is complaining of rheumatism of 
the head, from which she has been suffering for several years, and 
which sometimes implicates also the left eye. The present inflam- 
mation connected with severe pain, is lasting for about two weeks. 
On December 26th, iridectomy upwards. Recovery normal. On 
January 4, 1879: subacute glaucomatous attack of the right eye. 

Moderate conjunctival and subconjunctival injection. Aqueous 
humor slightly turbid. Pupil medium dilated. Tr. Optic 
disk somewhat hyperemic, slightly excavated. Arteries normal. 
Veins somewhat dilated. Ms. V.4#$. With +10 Jaeg. 
Field of vision free. On eserine, one drop every two hours, resti- 
tutio ad integrum after three days. On January 15th, renewed 
attack of subacute glaucoma, subsiding on eserine after four days, 
without impairment of vision. On January 27th, third attack of 
subacute glaucoma, which patient checked, without consulting me, 
by instillation of eserine. 

On March 16th: attack of acute glaucoma, with violent ciliary 
neuralgia. Patient again resorted to eserine, but this time without 
any benefit. March 18th, I found the following condition : 
Chemosis conjunctive bulbi. Cornea dimly dotted. Aqueous 
humor very turbid. Pupil ad maximum dilated. Fundus 
oculi cannot be seen. Tension=Tz. Counts fingers at 8’. 
With +10 Jaeg. 14. Broad iridectomy upwards. Rapid and 
favorable recovery. Examination, made April 3d, showed : 

Right Eye :—Refracting media clear. Anterior chamber, ten- 
sion, and field of vision normal. M.?,. V.$%. With +36 Jaeg. 
1, from 7”—12”. Optic disk pale on the inner half, reddish on 
the outer one. Excavation very shallow. Vessels normal. 

Left Eye :—Refracting media clear. Anterior chamber and 
tension normal. M.74. V.4%.  Jaeg. 3, from 7”—13”. Field 
of vision limited inwards almost up to the point of fixation. Optic 
disk slightly excavated, of bluish color. Arteries somewhat thin, 
veins normal. 
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Case 6.—T. F., baker, 51 years old, consulted me January 29, 
1879. 

Right Ear V.4%. With +8 Jaeg. 1 from 7”—12”. 
All other conditions normal. 

Left Eye :—Slight pericorneal injection. Cornea of normal 
sensibility. Refracting mediaclear. Anterior chamber somewhat 
shallow. Pupil somewhat dilated, moves consensually very slowly, 
somewhat better on reflex action. Texture of iris ill defined. Op- 
tic disk pale, slightly excavated. Arteries somewhat thin. Veins 
hyperemic. Tension increased. Field of vision normal by day- 
light, limited upwards-inwards by gaslight. Hm. 7. V.=}4. 
With +6 Jaeg. 1 at 5”. 

Patient had enjoyed good vision until about two months ago, 
when periodical obscurations set in, accompanied by ciliary neural- 
gia and photopsia. For six days, from the time of the last attack, 
he constantly noticed a colored ring around a flame. He was will- 
ing to undergo an operation, but wished to have it postponed for 
two or three weeks, having urgent business to settle. I ordered 
him eserine, one drop two or three times a day. I saw him 
again, February 17th, in the following condition : 

Right Eye unchanged. 

Left Eye:—Glaucoma acutum. Chemosis conjunctive bulbi. 
Cornea dim, of diminished sensibility. Aqueous humor turbid. 
Anterior chamber almost obliterated. Pupil ad maximum dilated, 
immovable. Tissue of iris hyperemic, infiltrated. Tension= 
T3. Fundus oculi cannot be seen. V.= counts fingers at 4’. 
Severe ciliary neuralgia. 

Patient reports that he had used the drops as directed, and had 
been free from any attack until February 13th. While travelling, 
in the night of February 13th, he felt pain and pressure in the left 
eye. On the morning the eye was much inflamed and irritated. 
The symptoms of irritation increased very rapidly during the day 
and vision failed to such a degree, that it was almost extinct to- 
wards evening. The drops of eserine, not having afforded any 
relief during the first day of the attack, had been discontinued. 

February 16th I made an iridectomy upwards. The healing 
process was in the whole favorable, notwithstanding the intraocular 
pressure remuining increased for a long time after the operation. 
The symptoms of irritation and inflammation subsided very rap- 
idly and vision gradually improved from the day of operation. 
Ophthalmascopic examination, made February 26th, showed : 
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Somewhat deep excavation of the optic disk, which is surrounded 
by an atrophic ring. Arteries thin, veins hyperemic and tortuous. 
Arterial pulsation on pressure. On the inner margin of the optic 
disk there is a small apoplexy, encroaching upon the inner half of 
the papilla. In the inferior periphery of the retina there are three 
large apoplexies, and some smaller ones along the vessels in the 


upper periphery. Outwards from the macula lutea there is a large _ 


extravasation. Last examination, made April 18th, showed : 

L. E—Hm. 75. V.=t}. With +6 Jaeg. 4. - Refracting media 
clear. Anterior chamber and tension normal. Shallow excava- 
tion of the optic disk, which is pale in its nasal half, and reddish in 
its temporal half, and surrounded by an atrophic ring. Arteries 
thin ; veins somewhat hyperemic. Apoplexies on the inner margin 
of the optic disk and outwards from the macula lutea totally ab- 
sorbed. The peripheral apoplexies are partly absorbed, partly 
dissolved, forming small patches connected with one another by 
deposits of pigment. The eye has been all the time free from irri- 
tation, and patient is able to pursue his business. 


Case 7.—G. C, seamstress, 42 years old, came to me April 9, 
1878, complaining of not being able to find suitable spectacles, 
having been obliged to change them seven times in nine months. 
Examination showed : 

Right Eye With +6 Jaeg. 6. 

Left Eye :—V.=%4. With +6 Jaeg. ro. 

Both Eyes :—Refracting media clear. Cornea somewhat flat, 
but of normal sensibility. Anterior chamber somewhat shallow. 
Tissue of iris normal. Pupil medium dilated, moves very slowly 
‘consensually as well as on reflex action, somewhat better on focal 
illumination. Tr.  F. limited concentrically in the periphery. 
Deep excavation of the optic disk, especially inwards, surrounded 
by an atrophic ring. Arterial pulsation on slight pressure. Ar- 
teries thin ; veins abnormally dilated. 

Patient had bought the first glasses July, 1877, when her eyes 
began to fail and she became unable to thread a needle. But the 
relief, thus gained, did not last very long, and she was obliged to 
recur to higher numbers, until she was advised by the optician to 
consult an oculist. With exception of a slight cloud before the 
eyes, any morbid symptoms are emphatically denied. Patient 
was about going to Europe ; operation was out of question. I 
prescribed her eserine to instill two or three drops, during the first 
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weeks afterwards, with intermissions, one drop daily. I saw her 
again October 29th. Examination showed : 

V. R.=#§. With +6 Jaeg. 11. 

V. Li=Pey. With +6 Jaeg. 13. 

Concentric limitation of the field of vision more marked, intra- 
ocular pressure more increased than at the first examination. For 
all other respects, the same condition as on April gth. Patient had 
used eserine during the first two months, two drops daily ; after- 
wards, for two months, one drop daily, and then, until the middle 
of September, irregulary one drop daily. 


Case 8.—N. O., laborer, 71 years old, appealed to me March 
21, 1879, in the following condition : 

Left Eye :—Large, deep ulceration, occupying the pupillary 
region of the cornea. Deep pericorneal injection. Ciliary region 
tender on pressure. Anterior chamber very shallow and turbid. 
Pupil ad maximum dilated. ‘Tension=Tz2. Fundus oculi cannot 
be seen. V.=counts fingers near by. 

Right Eye :—Cataracta incipiens. V.=%%; ++ 6 Jaeg 7. Fundus 
oculi normal. 

The affection of the left eye had been caused, according to the 
statement of the patient, by a blow, which he had received three 
weeks previously. I ordered eserine and warm poultices, under 
which the ulceration healed very rapidly, leaving only a central 
macula. The effect of eserine on the glaucomatous process 
seemed, in the first days, to be a favorable one. Pupil con- 
tracted a little ; irritation abated, and intraocular pressure dimin- 
ished. But on March 2gth tension increased again, and the symp- 
toms of irritation and inflammation became very violent. In spite 
of increased instillation of eserine, of the use of hypodermic in- 
jections of morphia, the glaucomatous attack kept on, with un- 
abated violence, until April 4, when I made a broad iridectomy 
upwards, the result of which was very favorable. 


Case 9.-—K. L., seamstress, 19 years old, applied to me April 
12, 1879, in the following condition : 

Right Eye :—Leucoma adherens in the upper half of the 
cornea. The opacity spreads over the inferior half, leaving free 
only a small rim of the cornea, outwards and downwards. Several 
fresh small infiltrations in the centre of the cornea. Anterior 
chamber almost obliterated. Tissue of iris disorganized. Pupil 
irregular, not dilated. Eyeball as hard as stone. Considerable 
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subconjunctival injection. The upper pericorneal region of bluish 
color. Violent cyclitis. V.=counts fingers at 1’. 

Left eye :—V.=%. Normal conditions. Duration of the affec- 
tion for three months. I prescribed eserine and warm poultices. 

April 16th.—Slight pericorneal injection. Cyclitis subsided. 
Eyeball softer than the left. 

April 18th.—Tension again Tz. Pericorneal injection more 
pronounced, 

April 20th—Eyeball softer than the left. All other condi- 
tions unchanged. 

April 21st.—Symptoms of irritation and ciliary neuralgia very 
violent. Zyedall as hard as stone. On the same day, iridectomy 
downwards, which, in spite of its imperfect issue, resulted in 
breaking the acme of the symptoms of irritation, and in diminish- 
ing the intraocular pressure. 


Case I and II had been partly described in my paper: 
“On the therapeutic use of calabar and eserine in eye diseases.” 
(See Philadelphia Medical Times, October 20, 1878). At 
this time I considered them as successes obtained by the 
action of eserine. In Case I the fact is worth our consider- 
ation that eserine checked, even if temporarily only, the 
progress of the glaucomatous process. 


In Case II the observation was not brought to an end. 
Whether the glaucomatous process of the right eye had 
been totally arrested by the use of eserine, remains an open 
question, and it is very doubtful whether eserine had any 
beneficial effect on the glaucomatous attacks of the left 
eye. 
In Case III eserine was temporarily beneficial in the 
subacute glaucoma of the right eye, while it proved totally 
ineffective in the glaucomatous process of the left eye; not- 
withstanding it was used from the beginning of the prodro- 
mal state. 

In Case IV eserine proved likewise ineffective. 

In Case V eserine was efficacious in the two first attacks 
of subacute glaucoma, but it did not check the morbid pro- 
cess ; it did not prevent an acute attack, and was ineffective 
in the latter. The result first obtained with eserine in Case 
IV was soon marred by the outbreak of a glaucoma apo- 
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plecticum. Whether eserine was or was not in this case 
rather the primary cause of the retinal apoplexies, 
can only be decided by further observations. A very strong 
argument against eserine is the fact: that the general con- 
dition of the patient had not shown any symptoms which 
could warrant us to apprehend such a bad issue. 

In Case VII the methodically continued use of eserine 
for a longer period was of no influence whatever on the 
course of glaucoma simplex. 

Case VIII is interesting from the fact that we had to 
deal with two morbid processes, which stood in causal con- 
nection with each other. While eserine proved a most 
powerful remedy in the affection of the cornea, it was quite 
ineffective in the glaucomatous process. 

In Case IX we have the remarkable phenomenon of 
hypotony in a case of glaucoma, brought about by the use 
of eserine. But here also the anti-glaucomatous action is 
only transitory, without any influence on the further course 
of the morbid process. 

Eserine proved totally ineffective in glaucoma absolutum. 
In the numerous experiments to this effect I never observed 
(with the only exception of Case II) any action either on 
the acme of the symptoms of irritation or on.the intraocular 
pressure. 

I frequently used eserine in cases of glaucoma, after iri- 
dectomy, when the intraocular pressure was fluctuating. 
The results varied. In some cases the remedy greatly 
prompted the decrease of the intraocular pressure, and 
favored the course of the healing process; in other cases it 
totally failed, and in others it seemed rather to increase the 
symptoms of irritation as well as the intraocular pressure. 

If I draw the final conclusion from my observations, I must 
regard eserine to be not only an unreliable, and, in the most 
cases, worthless remedy in glaucoma, but also a very dan- 
gerous one, which, by its primary results, may lull the 
patient as well as the attending physician into a delusive 
security, endangering thus the favorable chances of another 
more efficacious therapeutic action. Especially insidious is 
eserine in the hand of the patient. The latter, convinced 
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by the primary results of the high value of the remedy, 
will resort to it in all the following paroxysms without con- 
sulting the physician, and will only desist from his experi- 
ments when a larger part of the sight has been irrevocably 
lost. 

Our first indication in the glaucoma must still be, opera- 
tion. If it is refused, or cannot be made at the time, from 
any reason whatever, we may resort to eserine as a temporary 
substitute, but it should be used under the control of the 
attending physician.. Besides the patient must be reminded 
of the fact that even the eventual success of the medica- 
tion is only temporary, without any influence upon the 
further course of the morbid process. 
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REPORT ON THE PROGRESS OF OPHTHAL- 
MOLOGY FOR THE FIRST HALF OF THE 
YEAR 1878. 


(Continued from vol. viii., p. 143.)* 
By J. HIRSCHBERG, or BERLIN. 
Translated by Dr. R. O. Born, of New York. 


III.—SpeciaL PATHOLOGY. 


CONJUNCTIVA AND CORNEA. 


101. PriLtcer of Berne, (Z. AZ, Jan. 1878), describes a case 
of Pemphigus conj. recurr. which led to blindness by symblepharon 
and leucoma. 

102. Btiopic of Graz, uses in diphtheritic conjunctivitis strong 
solutions of nitrate of silver (1:15) Oest. dratl. Vereinszeit., V. d. 
Arste zu Steiermark, May 26, 1878, 

103. Conjunctivitis and its forms, by Morano, Naples, (4. 
d’Ott., 1, pag. 60-71). 

104. Conj. lymphat. by RocaFutt, Cr. O., May, 1878. 

105. Monogr. on the inflammation of the conjunctiva, by Cr. 
Lopez Ocanna y Santa Cruz, Madrid, 1878. 

106. Contribution to the statistics of subconjunctival cysts, by 
C.S. Bull. (Am. Four. Med. Science.) Five cases. In children. 


UVEAL TRACT. 


107. Absorption of pathological contents of the anterior cham- 
ber, by DEutscHMANN of Gdttingen, (4. f. O., vol. xxiv, 2, 
pag. 213-234.) 

1. The absorption takes place chiefly by the iris. 


* In the first part of this Report, a page, beginning with ** Part I” on page 129 
and ending with “ . ==tension” on page 130, has been displaced. 
It ought to follow the introductory paragraph, and be put between the words 

‘*résumé ” and “I,.—ANAToMY.” Since it contains the arrangement of these 
reports and the table of abbreviations, we beg our readers to rectify the error 
by marking it in their copies. 
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2. Eserine favors, atropine retards the absorption. 
3- Downward iridectomy is not advisable where hemorrhage 
is to be feared. 

108. On the anatomical causes and the nature of sympathetic 
ophthalmia, by Aut of New York, (4. O. O., V, 395.) 
109. Sympathetic Iritis, one month after the abscission of a 
ciliary staphyloma in the other eye, was observed by RENTON of 
Glasgow, (the Glasgow Med. $., 1878, pag. 41.) 
110. One-sided paralysis of accommodation with mydriasis is 
mostly of specific nature ; it is incurable and, in many cases, pre- 
cedes psychical disturbances. (ALEXANDER of Aachen, Berl. K/in. 
W., 1878, No. 20.) 

111. On Ophthalmoplegia interna, by J. HUTCHINSON of Lon- 
don. (Med. Times, April 27, 1878.) 

The pupil is immovable ; the patients cannot read without con- 
vex glasses. It is an affection of the ganylion ciliare. Eight cases 
are communicated ; lues seems to be the principal cause. 

112. Detachment of the choroid at the macula, by MICHEL, 
(Z. M., pag. 18.) 

113. Double-sided metastatic chorotditis, 13 days after crushing 
of left leg, in a rail-road employé 47 years old. Death two days 
later. (Bryant, Lancet, Jan. 22, 1878.) 

114. On isolated rupture of the choroid, its origin and the re- 
sulting pigmentation of the retina, by O. BECKER of Heidelberg. 
(Z. M., 1878, pag. 41-78, with illustrations.) 

An eye which has become soft after death can partly be drawn 
over the optic nerve, and the latter is then implanted in the globe 
like the stem of an apple. The same, though to a smaller extent, 
will occur when the blunt force acts on the globe in the same direc- 
tion in which the optic nerve is inserted into the sclerotic behind. 
The sclerotic resists and the lamina vitrea of the choroid is rup- 
tured concentrically in one or more places. 

In animals we are not able to produce the isolated rupture of 
the choroid experimentally, since the optic nerve is inserted in a 
different manner. 


GLAUCOMA, 


115. The prognosis of the operation for glaucoma, by J. 
HirscuBerc of Berlin, (4. f. O., xxiv, 1, pag. 161-194.) He 
refers tu 78 glaucomatous eyes which were observed for a longer 
period, up to 4% years. 
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Of 17 cases of acute inflammatory glaucoma the iridectomy had 
16 times an entirely favorable, lasting effect ; no case passed over 
into chronic glaucoma afterwards. 

Of 10 cases of chronic inflammatory glaucoma iridectomy cured 
the disease permanently (five observed for a longer time); in 
one the operation had to be repeated. Of 13 cases of chronic 
glaucoma (with S > and V. F. larger than 10° from the point 
of fixation) the diminution of sight had progressed slowly in one 
case in spite of the iridectomy ; in two cases it acted only for a short 
time, #. ¢. for one year; in the other nine the effect was lasting. 
Our glaucoma patients are well off, if we adhere to the iridectomy. 

116. Glaucoma aphorisms by L. MAUTHNER of Vienna. (A. 
O. O., vii, 179.) Treats of sclerotomy. 

117. Contributions to the knowledge of glaucoma, by J. 
ScHNABEL of Innsbruck. (zdid., pag. 12, 243.) 

118. On glaucoma, by L. p—E Wecker. (Z. MZ, May, 1878, 
and Annales d'Ocul. and Thérapeutique Ocul., 1878, Paris.) 

WECKER in glaucoma circumcises with special sclerotomes 
(2-4 mm. broad) the lower third of the corneal margin, leaving 
the centre undivided, thus producing two sections “through 
the trabecular tissue of the iris” separated by a scleral 
bridge. Operation under the influence of eserine. 

119. On Glaucoma, by Dr. MICHELE DEL Monre. 

Anatomical description of an eyeball in the stage of glaucoma- 
tous degeneration. “ Glaucoma is analogous to cedema lympha- 
ticum.” 


LENS. 


120, Extraction of 50 cataracts through the linear curneal sec- 
tion, by J. T. THompson of Indianapolis. (Amer. Practition., 
March, 1878.) Only 2 failures. Suppuration of the cornea did 
not occur. 

121. SANDRECKY of Jerusalem, has opened the lens capsule 
directly with the cataract knife in the (Zzebreich’s) section in three 
cases successfully. (Berl. Klin. W., 1878, pag. 199.) 

122. Report on a fourth and fifth hundred of cataract extrac- 
tions after v. Graefe’s method by H. Knapp. (A. O. O., vi, 7.) 

123. SICHEL, Jr. of Paris, (Bull. de Thérap., Jan., 1877), has 
extracted successfully after v. Graefe in a man 48 years of age, 
with 2% per cent. of sugar in the urine at the beginning, and later 
with ro per cent. 
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124. CouRSSERANT, (Cat. Diadct., Paris, 1878, Delahaye), ad- 
vises the operation of diabetic cataract, if possible, in an interval 
of the disease. 

125. De la cataracte chez les diathésiques by Dor of Lyon, 
(Revue mens., 1878, pag. 322). Among 632 cataracts, 18, or 2.35 
per cent. were diabetic ; 184 ordinary cataracts gave 7 per cent., 
but 13 diabetic 15 percent. loss. The phosphaturical cataract 
( Zeissier of Lyon) gives a bad prognosis. 


OPTIC NERVE AND RETINA. 


126. Campimetry by Puraut, (4. O. O., vol. vii, pag. 129). 

127. Amblyopia and paralysis of ocular muscles in diabetes by 
H. Coun of Breslau, (A. O. O., vol. vii, pag. 148). 

128. A. NiepDEN of Bochum, (C. f. 4., 1878, pag. 7), found in 
a girl 14 years old—besides night-blindness and retinitis pigmen- 
tosa—on both sides, especially on the left, (6) large bluish-gray 
excrescences at the marginal zone of the disk, projecting far into 
the vitreous (up to 34 mm.), studded with a great number of small, 
glistening, shining nodules, which he interpreted as large excres- 
cences of the elastic layer of the choroid at the circumference of the 
optic nerve. The visual disturbance corresponded only to the re- 
tinitis pigmentosa. Every two weeks a progress of the prolifera- 
tion could be stated. The treatment with absorbent remedies was 
‘ineffective. 

NIEDEN was kind enough (7did, August Supplement, pag. 20) to 
present the patient at the congress in Heidelberg on August 12. 
All the gentlemen present convinced themselves of the peculiarity 
of this case, which is unique in literature. 

129. In beginning atrophy of the optic nerve or paralysis of 
the ocular muscles, the abscence of the knee-phenomenon (tendon 
reflex) indicates beginning tabes. (Westphal of Berlin, Beri. 
Klin. W., 1878, No. 1.) 

130. ScHmipt-Rimpter, (Z, J.), reports a case of atrophy of 
the optic nerve with absence of the knee-phenomenon. 

131. Left-sided atrophy of the optic nerve and retina after facial 
erysipelas was observed by ScHENKL of Prag, (Prag. Med. W., 
June 5, 1878). 

132. Double-sided amaurosis and retrogressive optic neuritis — 
after erysipelas was seen by Lusinski of Kronstadt, (Z: 4/., 1878, 
April). 

133. On amblyopia from intoxication by Horner of Zurich, 


| 
| 
7 | | 
| 
4 | 
| 

| 


Progress of Ophthalmology. 281 


(May 18, 1878, Corresp. f. Schweiz, Aerzte, 1878. No. 13). 

There is double-sided amblyopia and a central scotoma for red 
and green, with intact limits of the V. #. The nasal third of the pa- 
pilla is dirty red and dull. It is caused by the abuse of alcohol 
and tobacco. Treatment of the accompanying gastric catarrh and 
abstinence will cure the disease. 

134. On fobacco-amblyopia and allied conditions by HiRSCHBERG 
of Berlin, (March 4, 1878, D. Zertschr, f. pr. Med., 1878, with an 
illustration). After an historical introduction, 14 cases of scoto- 
matous amblyopia (among 2,500 patients, in nine months) are com- 
municated, and the amblyopia from intoxication among 22,500 
eye-patients stated as 0.6 per cent. Characteristic of tobacco- 
amblyopia is the origin from abuse of tobacco, and improvement | 
by abstinence ; double-sided amblyopia, with but slight ophthal- 
moscopic changes and intact limits of the V. /.; a more oval, 
paracentric scotoma, which includes the point of fixation and the 
blind spot, and where white appears gray, red appears dark, green 
appears gray, and where finally also blue may be absent. Very 
similar is the chronic alcohol-amblyopia. Also mixed forms occur. 

133. Nuet of Louvain, observed in two drinkers a central 
scotoma in which green and red appeared gray, (4. dO. 80 and 
Bull. del’ Ac. de Méd. de Belg., Aug., 1878), 

136. On the changes of the background in general anemia, 
by J. Hirscuvere of Berlin, (Beitr. iii, pag. 18-30, Jan., 1878). 

1. Optic disk of both eyes becomes pale, the size of the blood- 
vessels remaining normal. _Later it becomes bright white, almost 
as in extraocular atrophy of the optic nerve; but the bluish hue 
and the abnormally sharp limitation of the disk are absent. The 
acuteness of vision is at the same time almost unchanged, if disturb- 
ances are not produced by a complication with white patches and 
hemorrhages in the central part of the retina. In curable cases, 
the normal condition of the optic nerve reappears with the 


‘improvement of the original disease. The change is found in 


incurable (pernicious) anemia as well as in the curable form, 
for instance after hemoptysis. 

2. In chronic anemia, either the idiopathic pernicious or the 
secondary, for example, from cancer of the uterus with metorrhagia 
or from other exhausting diseases, the optic disk becomes whitish 
dull, and upon it the central streak of the vessels, at first of the 
veins, becomes indistinct in the erect and in the inverted image- 
The blood-vessels are narrowed, and especially the arteries cannot 
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be followed very far toward the periphery over the light yellowish- 
red background. In the erect image we recognize a delicate radi- 
ating opacity of the optic nerve entrance, especially of the mar- 
ginal zone, and a slight haziness of the papillary portion of the 
retinal vessels, There is on both sides—without considerable im- 
pairment of sight—the picture of a slight optic neurit’s, which 
after a longer duration becomes easier visible, also in the inverted 
image, by more distinct whitish stripes. Hemorrhages and iso- 
lated grayish-white or whitish patches in the retina may occur and 
disappear in the first as well as in the second series of cases. The 
whitish opacity of the optic nerve continues with slight changes 
for a longer period. In the meantime, death may ensue. 

3. A few days after an exhausting hemorrhage a distinct neu- 
ro-retinitis is observed. Without any indication of a more abrupt 
swelling of the papilla an intensely white opacity extends from it. 
first only in some, and soon in all directions into the retina, also 
over the region of the yellow spot, it diminishes gradually toward 
the periphery and passes over into the light-red color of the back- 
ground of the eye. Some larger or smaller fresh red hemorrhages 
contrast sharply with the white background. Disturbance of sight 
is always present, even if the apathetic patients do not com- 
plain of it, and within a few days it may progress to complete amau- 
rosis. Amaurosis, if once present, be it on one or both sides, is 
generally permanent. Recovery from the original disease is pos- 
sible, but a lethal termination probably more frequent. 

137. The visual disturbance which occurs a few days after 
hemorrhages must be attributed to neuritis, which passes over into 
atrophy of the optic nerve (HorsTMANN of Berlin, Z. AZ, 1878). 

138. Embolism of the right central artery of the retina in a 
girl 16 years old (LéwensrTE!N, Assist. of Vilckers at Kiel, Z. 7, 
June, 1878). The retinal hemorrhages must be explained (after 
CoHNHEIM) in the following way : After the circulation had been 
excluded from the blood-vessels for several days, their walls had 
been changed so much that diapedesis of the red blood corpuscles 
was the consequence. 

139 Macnus of Breslau (Z. Feb., 1878), asks : Embolism 
or hemorrhage into the optic nerve? in a case of sudden one-sided 
blindness with narrowing of the arteries, white optic disk and re- 
current retinal hemorrhages. 

140. Two cases of embolism of the art. centr. ret. (Hirscu- 
BERG, Beitr. iii, pag. 60 and 70.) 
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141. On reflex-amaurosis by LANpsBERG of Gorlitz (4. /f. O., 
xxiv, 1). 

Glaucoma 0. s. in a pregnant woman not cured by two iridecto- 
mies in opposite direction, after the enucleation amaurosis of the 
other eye lasting eight days. “We have here a pure neuralgia with 
a reflex-irritation of the first branch of the left trigeminus, pro- 
duced by an irritation of the uterine nerves. The connection be- 
tween the reflex-amaurosis and the irritation of the trigeminus ap- 
pears the more certain by the sudden return of sight after con- 
finement, by the temporary loss of sight after a new puerperal irri- 
tation, and finally by the transitory blindness of the right eye. 

142. STEPHEN MACKENZIE (Zancet, 1878, No. 1.) found double- 
sided optic neuritis with retinal hemorrhages in a boy to years old 
suffering from pernicious anemia (microcythemia). The autopsy 
showed fatty heart, hyperemia of the medulla of the bones, re- 
duction of the number of red blood corpuscles to 38.9 per cent. 

143. Ahigh degree of dilatation of the (dark) retinal veins, nu- 
merous circular retinal hemorrhages in an emphysematous woman, 
1877. Cure. Recurrence, death, 1878. (Lirten of Berlin, Charité- 
Annalen, 1877). 

144. Optic neuritis by E. Priricer of Berne (4. f. O., xxiv, 
2, pag. 169-189). 

145. Retinochoroid. palustre par Poncer (4. @’ O. 1879, § 
et 6). 

In anemia and cachexia palustris in Africa Poncer found 
with the ophthalmoscope in 1o per cent. neuroretinitis with hemor- 
rhages (microscopically cedema of the optic disk, the vessels filled 
with melanotic pigment, hemorrhages with white cells in the cen- 
tre, etc.) 

146. J. Hurcuinson of London (British Med. ¥., April 13, 
1878). 

Retinitis hemorrhagica is rare, and generally one-sided. Nu- 
merous hemorrhages cover the background, in the form of flames 
or in lines, radiating from the optic disk.. The central vein is 
enormously extended, the artery narrowed. HUTHINSON sup- 
poses venous thrombosis. 

147. J. Micuet of Erlangen had already before succeeded to 
demonstrate the thrombosis of the central retinal vein as the cause 
of retinitis apoplectica (Ophth. Sect. d. Naturforschervers. zu 
Miinchen, Sept. 21, 1877, Tageblatt. cf. A. f. O., xxiv, 2, pag. 
37-70, with illustrations, 1878). 
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ACCOMMODATION AND REFRACTION, 


148. v. Hasner, of Prag (C. /. A., 1878, pag. 31), to remain 
more in conformity with the optical constants of the human eye, 
recently adopted by HELMHOLTZ, designs a reduced eye (with one 
refracting surface) with u=$, A=22.5 mm., p=7.5 mm. 

149. Cf. v. HAsNER, the reduced eye. (A. O. O., vol. vii, pag. 
1-9.) 

150. On the dimensions of the eye by v. HAsNER (Prager Med., 
W., 1878). Emmetropic eyes of very different size, curvature 
and refractive power are possible. v. HAsNER has examined the 
eye of a new-born and that of a woman 30 years old: in the 
former were Pp=6.06 and A=18 mm; in the latter p=7.25 and 
A=25 mm. The smaller eye seems pathologically to be under 
more favorable conditions. 

151. On aphakia by v. Hasner (Prager Med. W., 1878, No. 
1). By the loss of the crystalline lens, the ¢. eye becomes 4. This 
form has to be called index-H. In the above mentioned (No. 
148) reduced eye ” is reduced to 4; H, corrected by convex 
glasses, is about % in inches. 

152. On the dioptry, by v. Hasner (C. f. 4., 1878, pag. 75). 
In reforming the scale of glasses, it might be sufficient to designate 
the focal distances according to centimetres instead of inches. 
The practical designation of the glasses according to their foci is 
thus preserved. 

153,154. Happe of Braunschweig (C. /. 4., 1878, pag. 182), 
has objected to v. HAsNER’s reduced eye, and v. HASNER replied 
to it (ééid., pag. 184). 

155. Bapav’s artificial ¢ye consists of a convex lens of 17.5 
mm. focal distance, with a (movable) retina in the posterior focus. 
Shifting the retina %4 mm., corresponds to a difference of the 
correcting glasses of about 1 dioptry (also for the erect retinal 
image). (Gaz, Méd. de Paris, 1878, No. 9.) 

156. Bapat’s phakometer* for the measurement of the focal dis- 
tances of glasses consists of a movable tube, with a plate of glass 
at one end, etc. (Anal. d’Occul., Jan., Feb., 1878.) 

157. On refraction ophthalmoscopes and their use by J. Hirscu- 
BERG Of Berlin. (Deutsche Zeitschr f. pr. Medicin., No 32 and 33.) 
He criticises, according to physical principles, the mirrors in use, 
gives his own model, and discusses the (small) errors occurring 
in the objective determination of refraction. 


* Price 40 francs at Koulot, Paris. 
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158. The examination of the erect retinal image (Inaugural 
Dissertation, Berlin, 1878, by THEL,) gives, after HirsCHBERG, the 
calculations in an analytical form. 

159. The determination of the length of the visual axis in the 
living eye by Nacet of Tiibingen (C. f. A., 1878, pag. 100). 
Calculation, how we can make use of the enlargement of the erect 
and the inverted image (/éid., pag. 122). NAGEL shows how to 
use the relative S. for the same purpose. 

160. A change of refraction in paralysis of accommodation 
mostly cannot, after L. Weiss of Heidelberg (4. f. O., xxiv., 
2, pag. 190-212), be observed in the erect retinal image. 

161. BratLey of London (Guy’s Hosp. Rep., 1878, and C. f.A., 
1878, pag. 39), finds in astigmatism pain not only in the fore- 
head, but also in any other region of the head, and is allayed 
by atropine or by correcting glasses; h. ast. passes with age 
over into m. ast.; ast. eyes are more than normal eyes subject to 
inflammations of the cornea and iris, and to glaucoma. 

162. Practical demonstration of ast., and an easy method to 
correct it by Dr. Maimonide Levi. (Amn. di Ott. 1878, Fasc. 
2 and 3, pag. 232.) 


LACHRYMAL APPARATUS. 


163. ABapiE has cured persistent lachrymation, which had 
continued after the use of probes, in four cases by extirpation of 
the lachrymal gland. (Gaz. hebd., 1878, No. 13.) 


LIDS. 


164. Tarsitis syph. by E. Fucus (Z. I, pag. 21.) 

165. Syphilitic ulcer of the inner canthus, with purulent keratitis 
in a new-born, coming from a syphilitic father. Cure by atropine 
and sublimate collyria, calomel internally. (Carreras y Arago, 
Revista di Med. y Cirurg. pr., Madrid, 1878, No. 54.) 

166. Lusinsk1 of Kronstadt (Z. 4Z., April, 1878, 100), observed 
an infecting chancre of the margin of the lid (with subsequent 
roseola, etc.) C. S. Butt (Mew York Med. $., March, 1878), 
communicates four cases of syphilitic infiltration and ulceration of 
the eyelids. 

167. Spasm of the lids cured with natr. salycil. by DmiTrow- 
sky (Med. Bote, No. 41, 1878.) Russian. 
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OCULAR MUSCLES. 


168. CARPENTIER (4. @'O., Jan., Févr., 1878), uses, accord- 
ing to Landolt, the perimeter of Foerster for the measurement of 
the angle of squinting. 

169. A. Graere of Halle (v. Kries, 4. f. O., xxiv, 1, pag. 
17 and ff.), made, in paralysis of the left trochlearis, tenotomy of 
the right inferior rectus and the left internal rectus in one sitting 
with a good result, and operated in a similar manner in two other 
cases, 

170. KcNIGSTEIN presented in the society of the physicians of 
Vienna a case of paralysis of all the muscles, atrophy of the optic 
nerve, anesthesia of the trigeminus and (neuroparalytic) keratitis 
of the right side (Apr. 12, 1878, cf. Wiener Med. chir. Rundschau.) 

1702. A case of absence of motor innervation of the eyes by 
Apamixk of Kasan, (C. f. A4., 1878, pag. 74). A peasant, 4o 
years of age, always held both eyes in the primary position (with 
nearly parallel visual axes directed straight forward), and was un- 
able to move them voluntarily. If the attention of the patient was 
called to any object, and his head was moved somewhat to one side 
by the hand of the physician, the eyes remained for a moment in 
their former position ; but soon after they began to return, by jerks, 
_into the primary position. ADAMUK assumes a disease of the 
centre of innervation in the brain (in the region of the anterior 
colliculi of the corp. quadrig.), which controls the movements of 
both eyes (in the sense of Hering’s double-eye). 

171. Forster of Breslau, presented on May 31, 1878, to the 
Schles. G. (Cf. Zransactions and D. Med. W., 1878, No. 36), three 
_ cases of combined paralysis of 0 ular muscles* from a central cause. 
Both globes and the lids are immovable, the pupils react to light. 
The lesion must be at the floor of the aqueductus and fourth 
ventricle. The participation of the rhomboid fossa is made 
probable by the development of ocular paralysis in two of the 
three patients. 


ORBITA, 


172. Lxophthalmus by pet Toro, (Cr. O., Febr., 1878). 

173. SHINGLETON SmiruH, (Med. Times, June 15, 1878), found 
in Morbus Busedowii the lower sympathetic cervical ganglion of the 
left side transformed into fibrous and partly calcified tissue. 


* Cf. A. V. GRAEFE in his Avch., xii, 2, 265. 
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TUMORS OF THE EYE. 


174. Tumors of the bulbar conjunctiva and cornea by BIARDI 
of Pavia, (A. d'Ott., 187%, 1, pag. 31-60). 1. Granuloma of the 
bulbar conjunctiva, probably developed from an accidentally im- 
planted hair. 2. Pigmented round-celled sarcoma removed with 
scissors from the conj. bulbi of an old lady. After one year no 
recurrence. 3. Epithelioma, resembling pterygium, soon relapsing 
after removal and also after enucleation. 4. Two dermoids of the 
cornea. 5. Fibroma papillare of the corneal margin in an old 
man, permanently cured after the second extirpation. 6. Melan- 
otic sarcoma at the corneal margin (between epithelium and an- 
terior elastic membrane) in a man 59 years old. Extirpation. 
Recurrence after two years. Enucleation. Permanent cure. 7. 
Four cases of epithelioma of the limbus conjunctive and cornea. 
8. Recurrent epithelioma of the conj. bulbi and cornea in a man 
54 years old. Extirpation of tumor and globe. Death by men- 
ingitis. (Pellagra !) 

175. Microscopical examination of a glioma in its second stage 
by SANTARNECCHI, (A. @'Ott., 1878, 1, pag. 18-30). 

176. Glioma retinz of the right eye in a boy four months old. 
Metastases in the bones, affection of the left eye. Death after 
16 months. (Hoscu of Basel, Z. 47., March, 1878). 

177. Endothelioma of the optic nerve by Att of Toronto. 
(A. O. O., vol. vi, page 367.) 

178. Sixteen cases of choroidal sarcoma by Knies of Heidel- 
berg, assistant of O. Becker, (4. O. O., vol. vi., pag. 376). 

179. On tumors of the uveal tract by J. MicHeL of Erlangen. 
(A. f. O., xxiv, 1, pag. 131-147, with an illustration). 

1. In a woman 18 years of age, #. fingers at 2’; Z. S=%4}. In 
the right eye a grayish-white spot of 3.75-4.5 mm., slightly promi- 
nent, in the centre of the retina. Death by emphysema of the 
lungs, etc.; a cartilage-like tissue of 1 mm. thickness between 
choroid and retina. It is a fibrochondroma, starting from the 
lamina elastica. Left similar, but less developed. 

2. The nearly amaurotic right eye of a woman, 41 years old, 
presents a black tumor at the posterior surface of the lower half 
of the iris. Enucleation. The gray tumor of 6 mm. height, grew 
from the ciliary processes, and consisted of a network of connec- 
tive tissue trabecles ; within the meshes were flat cells with several 
nuclei and cylindrical cells. It is a mixed form of endothelial 
and epithelial cancer, which originated in the pars ciliaris retine. 
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180. Double-sided “gliosarcoma” in a man 59 years old, by 


181. On chalazion and some rarer tumors of the lids by E. 
Fucus of Vienna, (4. /. O., xxiv, 2, pag. 121-168, with illustra- 
tions). An impairment of the nutrition .of a Meibomian gland 
causes a chronic inflammation of the connective tissue around 
the gland which leads to its infiltration with small cells. By the 
coalescence of several smaller infiltrations a nodule is formed which 
consists of granulation-tissue with giant-cells. ‘The issue is myxo- 
matous softening, perforation outward, recovery leaving a scar in 
the tarsus. Besides, the following tumors of the lids are described : 
an adenoma of the sweat-glands, one of the sebaceous glands, an 
adeno-sarcoma of the lid, an enchondroma of the tarsus, a sar- 
coma of the lid. 

182. A rare case of leucocythemia with large /eucemic tumors 
in all the eyelids and double-sided exophthalmus by Tu. LEBER 
of Géttingen, (4. /. O., xxiv, 1, pag. 295-312). Central retinal 
hemorrhages, death. Mixed form of splenic, lymphatic and myelo- 
genic leucocythzmia. 

183. Cancer of the lid touched with acid sulphate of mercury 
by Menpez, (Cr. O., Jan., 1878). 

184. Contributions to the knowledge of orbital tumors by Dr. 
J. v. Foster, (4. f. O., xxiv, 2, pag. 93-120). 1. Epithelial sar- 
coma of the lacrymal gland. 2. The same. 3. Sarcoma of the 
orbital margin. 4. Sarcoma of the orbit. Exenteration, death 
by pyzmia nine days later. 5. Sarcoma of the orbit. Interesting 
on account of metastatic sarcomata of the foot and testes. 

185. Simple angioma of the orbit. Cure by extirpation. Go- 
sETTI, (4. d’Ott., pag. 265.) 

186. Ina woman, 28 years of age, LAWRENCE had removed a 
tumor of the right /achrymal gland, and five years later, a 
tumor recurring in the same place. Fourteen years later, NETTLE- 
sHip of London, (Med. Times, June 8, 1878), had to remove a hard 
and painful tumor of the same locality, together with the eyeball. 
It was a cancer similar to that of the mammary gland. 

187. A round-cell sarcoma of the basis cranit, with perforation 
into the orbital and cranial cavities, is described by S. v. Kemp- 
inskI of Neu Sandez, Galizien, (7naugural Diss., Kiel, 1878). 


PARASITES. 


188. Intraocular cysticercus occurs at Lisbon (Fouseca, Jr., 
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Period. de Ophth. Pract., Jan., 1878) only in the proportion of 1:2000 
eye-patients [in Berlin 1: 1000]. In one case the eye was enu- 
cleated one year after the diagnosis of subretinal cysticercus -had 
been made: the animal was between the retina and the vitreous 
which had been transformed into connective tissue. . 


INJURIES. 


188. Catgut sutures in scleral wounds, by KERZENDORFERS of 
Vienna. (A. O. O., vol vii, pag. 403.) 
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219. 100 cataract extractions after v. GRAEFE, by BAUERLEIN 
of Wiirzburg. (4rstl. Jntelligenzbl., Munich, 1878, No. 9.) 

220. 70 cataract extractions by Dr. M. DEL Monte. (Annai. 
di Ott., 1878, Fasc. 2 and 3, pag. 197.) Four failures. 

221. Gunshot injuries of the eye, by Tatko of Warsaw. 
Gaz. lekarska, 1878, No. 1-12, and C. f. Chir., 1878, No. 28.) 

222. Statistical report of the eye-clinic at Modena, (Prof. 
Manrep!). (Avn. d. Olt., 1878, Fasc. 2 and 3, pag. 286-375.) 

223. On tarsitis syph., by Fucus of Vienna. (Z. 4, Jan., 
1878.) 

224. Therapeut. oculaire par DE —a i. Paris, 1878. 
438 pages. 

225. Traité élémentaire d’ Ophthalmoscopie, d’ Optometr. et 
de Réfraction oculaire., par. H. ARMAIGNAC. Paris, 1878. V. 
_ Delahaye. 403 pages, 116 illustrations. 


226. Ulcus.rodenscorn. (Inaugural-Diss. by KNoLt of Bonn, 
March 23, 1878. 


(The report of the second half of 1878 will be given in the two 
following numbers). 


4 

4 


